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Abstract ofW09732399 

A semiconductor integrated circuit device 
generates an output signal (Vpw) having a logical 
amplitude specified by a first power source (Vssl) 
and a third power source (Vss2) which is lower in 
potential than the first power source (Vssl) from a 
substrate bias control signal by means of a first 
signal voltage level converting circuit (A1) and a 
first logic circuit (A2) and impresses the output 
signal (Vpw) upon a P-well in an N-channel MOS 
transistor formed in a function module in the 
device. The device also generates another output 
signal (Vnw) having a logical amplitude specified 
by a second power source (Vdd1) and a fourth 
power source (Vdd2) which is higher in potential 
than the second power source (Vdd1) from the 
substrate bias control signal by means of a 
second signal voltage level converting circuit (B1) 
and a second logic circuit (B2) and impresses the 
signal (Vnw) upon an N-well in a P-channel MOS 
transistor formed in the functional module in the 
circuit device. When this semiconductor 
integrated circuit device is used, the power 
consumption of the device can be reduced in a 
standby mode by raising the threshold voltage by 
impressing a substrate bias, and the operating 
speed of the device can be increased in an 
operation mode by lowering the threshold voltage 
by releasing the device from the substrate bias. 
The increase of the operating speed at the 
operating time and the lowering of the power 
consumption at the standby time are 
simultaneously realized by securing a new power 
supply wiring area for controlling PMOS and 
NMOS back gate electrodes which are different 
in potential from power supply wiring and 
grounding wiring and providing a wiring rule 
which permits efficient wiring layout, and then, 
making the layout design of the power supply 
wiring and signal wiring easier. 
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(57) Abstract 

A semiconductor integrated circuit device 
generates an output signal (Vpw) having a logical 
amplitude specified by a first power source (Vssl) 
and a third power source (Vss2) which is lower in 
potential than the first power source (Vssl) from a 
substrate bias control signal by means of a first 
signal voltage level converting circuit (Al) and a 
first logic circuit (A2) and impresses the output 
signal (Vpw) upon a P-wcll in an N-channel MOS 
transistor formed in a function module in the 
device. The device also generates another output 
signal (Vnw) having a logical amplitude specified 
by a second power source (Vddl) and a fourth 
power source (Vdd2) which is higher in potential 
than the second power source (Vddl) from the 
substrate bias control signal by means of a second 
signal voltage level converting circuit (Bl) and a 
second logic circuit (B2) and impresses the signal 
(Vnw) upon an N-well in a P-channel MOS 
transistor formed in the functional module in the 
circuit device. When this semiconductor integrated 
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circuit device is used, the power consumption of the device can be reduced in a standby mode by raising the threshold voltage by impressing 
a substrate bias, and the operating speed of the device can be increased in an operation mode by lowering the threshold voltage by releasing 
the device from the substrate bias. The increase of the operating speed at the operating time and the towering of the power consumption at 
the standby time are simultaneously realized by securing a new power supply wiring area for controlling PMOS and NMOS back gate 
electrodes which are different in potential from power supply wiring and grounding wiring and providing a wiring rule which permits 
efficient wiring layout, and then, making the layout design of the power supply wiring and signal wiring easier. 
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HuiiEL^ct -5 ScfS**^- KB#WSg«fi5&*atl±, ftC, Kit© 
SEC #t t S *t S6#«?&*iS ^<7) m & iZ Jt 0 & S T pJ * & <7> h ft o T V » S fc «>> 
CMOSLS I(5f^SfMS7JCMOSLS I L Jfc*ffi«»0!>«i8l» 
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y-f*-KDl, D2, D3, D 4 £ ff> efc "f (3 Ji , &^-f 

^7 Jc;u|R«s^«r 5 3 NMOSQ4 7, Q49, Q57, Q5 

9 #ff$6££;h,5P -7x;i/Mi:, NMOSQ5 1, Q53, Q5 5MM?n-5 
P^i;u»«fc % PMOSQ44, Q46, Q54, Q 5 6fr'M^ti5N^x 
;u«*Si:. PMOSQ48, Q5 0, Q 5 2 #JBcJt£ tiS N ^ x;bSU3t£§* 
x;i/#jg|-f 2> fifed, fefifflT S^-f -t— K<7>S/f ti-^ai^^Kf 5^Stf*-3t. 

m.nmi±L s i {z&^Tii 2ti«^ %n.&v>M\,^iz£iK>^x>f— vmitmv> 
&mfc®&&mzmm Ltz^co. nm^mRum^m(Dmm.titmu^ pm 

OS, NMO SOftM* h1Sfl|$iJfflIffi<7)«ffc«c«i®iL«afSai*a«L. 
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f#$s bs ©fs^ n m. ±> it z m m iz % mT a c t \z $> s . 

IPS 1 g-nmcr) h7>y7^L 3§2#'itMtf> h7 

m i o *«*(fio)?S2<7)flt»tf««jE*tifc3s i i ^-«ss^> h ^ > > 

<nm.mzfem£titzm2<D% 1 ^^^^ h7>y^L 
(Dm i itiro h 7 > vx^cDib^^^^HniEiag i «i i tgrnmcD h ^ >vx* 
v — xmmfrm&m 3 nmniz&mz mmm 1 cDtg i mnm b =? >s;x* 

mum i c7>m i#^3yc7> h ^ >^x^ ^nugi]^ i©i2sts© h^>->'x* 

ifriSifi l com l its© h 7 >^x* hiuiam i rofg 2#ms<D h ^ >^x^ 

i±iz, ^-^nm&mmm 1 (Dm 2 mm$i<D h7>y7^©FM >m*i^ig^ 

titzm 3 a>m 2 mn%i<D h^> v**t. 
mzm 2 <Dm 1 mnm<D h^>^^^ tmzm2(Dm2&nm(D v^>^^9 

±ttc. v-xm-n^HtjiBm 2<7)m 1 ^mm(D \-^>it7.*<Dv v < >nmzm?c 
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ffiizm 2 com i mmmay > mum 2 ois2iti© h > * * 

£<Dmizmwiz&&c£ti-cft&L. v— vn.m-hmKd.rn 1 (om.mizm^ti^t 

•j±(C, V — XMrnttmBW* 2 com 2 3&*Stf05 h^>^X*COKl>"f 

£ ft , Ku-f > iSfis^ ifilQm 4(Dmi »h7>y7^(DFK> £: j£ 

2>m 1 COMlQlS&i:. 

£ ffi z. ti & m. > w 7* * v\ m ipj *§ * ^ ^ , 

itijiem 1 <7>ft^J±b^JU^&®j&£;fcoT. fiSSBSS 1 com 2«SS£Jtf> h =? > 
y'^WFK > «ffi*»ofi}/iaSB 3 c£>m 2 #H^co h ^ > v X * CO v - x ^f®# s 

mam 2 a^m 2 <&*g<z> h ^ > y * h ««t:£tt3 ft. a* gas 2 2 

h7>y"7fWKM> «ffi*»-^8u«C3B 4 <7>m 2 ig?tSco h7>y7^ 
©v-xiin\ mtim 1 com 2 #<ag£<Z> h ^>i;xWf— h*4it;ig^$ft, 
HylBm 1 cots 2 a?SSa) F7>yx^ lUSgfg 2 com 2 SfilflD F7>yX^: 
T.t£%>7 ■{ — K •> W ^7 ;i/ 7[;i 9 7 'J «y 77D y ^M^tlfctiOTifeS. 
£<b(I, *^B>JcO^«^^lglH]tfS^^li. 

m 1 #m^CO h^>> ^7.* m2 mi&%l<D h7>-;^ il^IiLtlt^ 
^ i - ; b * & -r s ^ 9 ft: 16 ft n £ b ( 3 £ ^ T . 

H^^$iJ3|l{I ^*5Q]io^ftT^>/'/f 7AS$iJ0SI$ft N A»ov-^«ffi/)S 
ffl 1 ft 1 com 2 $«S4> |-7>yX^t 

>f— h nmmnRfflfflm^<D}x.%am^iz «t D#j»£ftt areas 1 com 2 iss 

CO h^>^^^t«^ftefit}tz^>/^7^OT^n. *^>v-x*1!#i§uiESBl 

0^33UC}g^£ft£m 2 COm 2^3^60 F7/y7^t 

tofttixuffimm 1 (Dm 2 #*sa<7> k -7 >-yx$> coi/jfMz^ouT ^ > /*yifi 
mmztihm 1 <om 1 3**32© h v 
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v -^nmvmtiim a (Dmrnizmmz *u mzm 1 <vm 2 mnm 

1 <D38 2 #fS© - x** iiHySB^ 1 1 ill© h ^ > ^ * * 

2 h -7 > ^ t. * t . 

mmm i cdi?i2 #11320 h ^ > t mszm 1 1 mnmn h ^ >->-x* 

tz v >j-*zimKmti.m i rose i **«5»£> h ^ > s/x*<& k n >m@tc^^^ 

huIB^ 2 (Dm 2 &'M.m<n h ^ tiwiBtfl 2t7}fil 1 iff© ^>^^^ 

t(D?3izm.wmii£ftrftft.L. ?- vmrnirmtim 2 <Dn.mz&m£ti& t& 

(Z, V-X^f3i#ifisi!SS 2 <7)3n 1 |-7>y^OFH> 

zntzmicomi mmm<D h ^ > * * ^ £ tf§ 2 om^mE. u ^;u^m@s§ 

^ ^ £ ^g^-r s ^ 2 agm^^> h ^ :/ s? * * 0>m * ^- h 

£ fit * s ^ y * frJ ^ @ s§ £ ^ ^ * 

mmm 2 <Dm^%zi£ ly^n^mmiz^^r. mtzm 1 (Dm 1 h ^ > 
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v— xm^^njie^ i cosb i mn%KD k ^ > #cd?— \-m.mz&w.$in % m 
mm i <a« i #«s!0> h v > h^ssm 2©m i its© h ^>t;x*izT 

7 < - KM'-v ^;U-7*tCct 0 7 'J >y 7*7 D -y 7*#J&fiS £ tl £ * COX' $> 5 „ 

aa«t 0 t»B5«<2WH5gssg4<Daast«aEdii, mm 1 , £2, ^3, j&oig4 
2^msico h ^ > isx*&m-$m<Dm 1 ag^s^^^^^tz^gg^n, 
ikjib^ 1 mmm<7)^^)immi^m^m3oy^mizmm^titzmum i<*><b-^«ee 

( 2 ) miz&ts.'* 4 7 7>uw^&\±. mzm 1 ^oig 2 wig 2 mmmv> h =? > ^ 
#i5i-<z>*iAS(&!g 1 ©^ 1 ^msco^^;b$iMtzff^^n, Btjssm 1 ofg 1 

buibih 4 com 2 #tf© h =7 >i;x*i?m3(Dm 1 ^asso^^hr 
2^msco h^>i;x*(Dv-xm;mizfem.$ntzmzm 1 ^tftEu-<;^ 
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&|H]f§£W-r So 

( 3 ) mEZ&m^j -rxmmmis&te. m&m i , *2, a* 3, ^u^^m i 

1, ^2, tS3, i3«tO c S4 ©fl 2 #mS2© h ^ >iSX#tfim — iRi$<Dm i &s 

mm i ©«ag* l < itmum i ©sagj; d tfniro^3 cD^mizmui^ titzm 

(4) ayfBSte^-f 7^$fliSp[HlS»li. m&m 1 B.^>W, 2 <Dm 1 mmMV h ^ > V 

x^vm-mmcD® 1 (Dm 2 mrnrncD^? ^^$nmizmm$ mtzmicDWi2® 

S32© h7>y^n'I2 2^m^©^^ij£t::ff*6P.£*U HUHBSfl 2©fg 
2*«S©^:ii>ufiS*£©^x;i,«te#iwS283©& 1 ^1tI2© h ^ >->'X*©v 

jg^n* iiuib^4o^ i mmm<D h ^>*sx9wm3<Dm2mwsL 

seim©** i #ts« h ^ > 9<dv— xmrnizmmg titzmz& 2 <D<m^m 
a Ess & * r s o 

*>ctU^ 2 #m^© F7> *©M-v W— Y mm&fflffl£tiZ>z:h{Z X K> , 
h51B h => >^**©[$fiS^JE£'£'t£-e-3C: ttfuJUfetft *K t7f^^M'>^ 
ttiit- KB$T-©f£^1tm;k<t#[lDSC£#T-££il££tC, KU-f > * V 

-^ttift* 4 ^ < atns ct o tit, HuiBm 2 ©«^*Eu^;i/*«nggs©Mib 

(5) Huiam 1 ©fs^mffiu^^SiftiHiistt, it* ism 3 smg 4 ©m 2*91132© 
h7>y7^©o^, fcfc-tf©*-**;m#. nuiBm 1 2 ©m 2 
mn^(D h5>yx^of 0 js < j&f&ztitzkcD'cfr&z. t\. mum 
3 j&zrm 4 com 2 mn>M<D t => >^ **©'>& < t& --#©7- inss 
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m i Rum 2 co&2mn.m<D h > x7^©ft ^;ni§j: ^ t>±% < ^e^tit 
£ & -T^safigfgjr.^ Huia^ 1 &7j^2c7)$s2«?fg§ycD h-v >^x^(75RSfiim 

(6) fSuges^/w Tx^jfju@K5(i, Bu§em i &>nm t mzm 3 (Dnmr-, mm 
femttmmg ti hm&m 1 (Dmmzh%k(DS , l hmn-&, mzm 1 cort-st m/E 

( 7 ) kiisesiM/w Tx&wifii&te, r y,izzm i con^fiuiei?! 3 cd^t. mm 
&<mfrM%L£tizmzm i cotiJiEsi^^isicr assess i mmmcD v ^ > ^x^ 

fH4 con^tm^ti&o 

1£«I tl 3 SufESB 1 <7>«frS[fl]8&*«ll5£-r.5iiirSBS$ 1 h ^ > :/ * * 

* * mam i #m^<9 h 7 >->-x *<ov — xm.mtrsim.itLT' 

(9) nugam 2 ©i?7lE L"<;n£Jftl£}*8fc*. wigEtB 3 4 ©911 

h 7 >^^^C0^ />& < fcfc — £<7>^i-*;ug# x HUIC^ 1 SLF^ 2 <7)^ 1 

3 stFtg 4 <dw, i #^52(7) h7>>?^^cD'>«: < ti,— 15 m& 

3§ 1 &7_>"35 2 com 1 31*3* <Z) h =7 > *;Hi «fc 0 < J£/3c2nfc 

-%(Dmmm£frs mibm i su^m 2^m 1 mmmcD b ^ >^x^commm 

to 

(10) mtzmm^ 4 -rxmm®$h\£, mzm 4 <dmm t mzm 2 comM-n . <& 
mfc^&m'x.zfo.&mrdm 2 (omm®s6<Dmtj&^tfis mam 2 <Dm^m.j£i"< 
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mrftmmcD m 2 © ^ ^ cjg ^ £ mjss^ be ^ *>* ^ - ^ * r a 

(12) HS2BS«6^WT^$iJfflH5JSSI±. 4 <7)«® i: hu§E^ 2 (7>m^T, Si 

iifitijv^^^n-swjffiiB 2'G>s6siHi8S*«DSt-rsB&8S» 2mm.m<o k -5 >j/x 

(13) HuSB&te'W -FXfcHWEUSIi. iKJKffiSffl 1 ©SfeafcillElSaS: a*^ 
hoIB^ 1 ©l^trf U gift E IPS© 1 ©U^is^& L < fcfctfc 2 ©t±i±)^^(3 
85«E^SffJfflOSB 1 ©&4£Mliail&©A;fr*^#*g*fc£*u buIBIS 1 ©IwH@ 
^©A^^(=&^2*7-#^£ft> MfB3§ l<7>«»fc*ilB»3«)WCi6SlS 
m&MfcZri, R^m&,m 1 ©HiSiJIES&SrlliJjfcT&Sg lagmS© 

(14) stilEm2©{l^-mH:b^^gm@Sg©^l©^±i^^*'l-<^^2©t L tJ 
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Tfr*>. autB^S 1 ^MlHSSlcJ; ^ /W 7 r "J > yti,C £#-e£ 2>^T, iiutB 
m 1 Olraii[g]?§^^A77fl-^^fI^iS'IS^mifBm 1 (ft^hS! 3 V>MW £ T Z> C 

m 2 v>mm 0 ^ a ^© (s^ifs £ gd^§ 2 <d tta§ t^4<7)t^i:t2»c 

(is) mzm i (Dmm®&£fzi±mim2(Dmmin}$&i±. xtimnzm^tttz 
mm tjj <d >h $ t > ®s§ ^ N tts 77 m iz mm. $ n tz mm t& t> <d x $ ^ ssn® ss £ 

(16) Bute-^««c^«is]8S«iE**fi2«a^©3iig±tz^fijt$n, suaeas i <t> 
(i^mjEu^^^iHEjs, miEmi<Dmm\sim. t l < titular 1 ©iftsi- 

^^*«ilaJffi, ranie^l 1 cosroimrplFS, airSdS 10)£tK*&iI[5|B8fc:«fc !k iugBIri 1 
U^-M/ £81 ®B$, huIB^ 1 OdraHHlSS. & L < tewilBlil 1 coft-^mJE 

u-s^^^ass, asiam i ass 0a, i (Dsisafi s Hss^ffj 

(17) fflsB^-^tRWEK^jB*!^ l i»«§a^*ffi±tw?fJeJt$n. Stj!B^2(7> 

SaSB3B2 0SftHtalgS* L< I±huIB^ 2 (Dfl^mBE V ^ 
^«*!llsJS8, milBfil 2tf>siSlII°]?§, H&iE&2<Z>Kte8i&ii!IIS&i::<l: 0. iftIS£i2(7> 
ft^m/EU^;HS^lHl8S, ntfSBm2c75|fefl|p]g§t L < \±m IBIS 2 <&{i ^Ml±. l> ^ 

^tessa, i5tjsarj2(7)!i&ii[Eiss, mzm2<Dfc&mm®s&&Bm<*ti2>mi$T- 
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gjge^ i (^m^0!S^Jiu c H5fi2^2©s«sio]ss©aj>3ii. a* is sis 
is® h 3 > s;* twBtfizti. ^OHtiiBm i ^^^©s^^sm^jti^-gt^n 

Z> o 
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(19) pfr$[<nmtfe : eis3.—)\'&M&L-f Zm&'Ei; 3.->vBf&mt&t. mtzm 
^iy=L-)V(D A Mil fa *y £ 8G « B il -f > * — 7 i — X T S A £H *> Is] Jfc fi& ft 

ssttifci^ v jl — ^dtsnia^aajt 6) *x£ h -5 > ^ x * <£>/•> >y * t- — h mm<DM(i 

»*«dtrsfc«xz-<' h 'J ^x^(ci£g^nt^^<DHfjgBS^-t2;ug¥(Zct o*eJt 
mm&<Dm*±)imzt&£;£H2>nwA±, m 1 tf&ss 1 &g 

!B3! 1 &«E«IS(3T» su!B^2^^^h. iftlBtg 2 <7>S6« «fc r> & i&MilL(Dm 1 

mnirn i cD«agi:i5]*(2^ l < &{&n<ti<Dm 3 <DMMtz >i>ttizmife 
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(20) Rtjsd^ i ^i>'HijgEm2 mnmco h ^ >->-**<z>^f ^^w^ipiicses* 
at ffiiBtt 2 ^ssaic titc . mem 3 ^sag t mum 4 ©*® > s 

itz, * *g h (7) m « @ ss ^ m<z> mm *l <*> is b & « t c pj * £ n 5 «t -5 (3 

(21) me^2^«iii«iiJi*w«ts«i«*sa>h7>i;^^a>m2#*s©^ 

JSIB*gJi£j> LTttfrft. H&SE& 2 2 #*§g<Z> h7>vX* 

(22) mum i ^rasB^ 2 >^x^^jf^^nto^;bS@(3 
mmtsn&mmmiui* mU^-tJvizM Lxim&zrmm^ ntzmum 1 & 

JKIBSSlJf <Cfc 5M$nt, huSB^ 1 i:S5«B» 2 <D*»fflSM*©M 

■fifaizm&ztitz&fcrv v k±c, BtjgBmi#m^^ ^^^^^^ 

itJlB^ 2 jg^^.O) h v > v X * 0>«7x;i/#ffi£ii5IB!f§ 2 «DflR3¥.ffliBSfc £: Jg^ET 5 

tz&>(D mmii t^sb b £ n & ° 
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rdm \ mn.m<DY^^s*v, T\nzm2'&mmiz%\TZmmw,2mn.mv> ^ 
mmr&z turns 

12^ i<Dnmtm2<Dm.mi)K m&m 1 su^iam 2 mmmv> >^x^cd^ 
^T-;u«7jfsj(cia;M^h.t^ 1 &m%mmizi:mife£ti. &^>mzm3o)n.mz 
m&T &^m%m(Dfytfmmm 1 &ummm 2 ag^s^ h 7 > -^ x )[, 

»j§Bm 2 ^^ie^(- i or^^tu atriam 2 © h ^ > vx^^^n 

W-tAllitim^Z -f — 7 1 — XT & ;b ^ g|£ a trJli2@i£§ 

^m^i:Buia^2c7)m^«t t)-fefffm^c^m l ©tI5, BuIBfil 1 &t>'Hijf5lF§ 2# 
m^(75 Yr>> iSX*<DT* *)l&75falZ&fk£titzWi 1 ^JSiBij&Ji tz X L , 
aoWtjIE^ 2(7)^-^^(5)^^^ L < 12 iu 56^2^^ J: & mmiKDW, 4 M h . 

mzm i m^himutt^ u < itmzm i m^ct ^fsm^^^ 3nmt. mzm 
loMMzffiMT zm i mshmmt. mzm 2 (D^mzmmT zm 2 mwmm t 
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h^HufBm 1 St>'H5§em 2 ^32CO > x X * <7>?- A- £ In]l3£ft£ ft, 

(2 5) mss*; i ^r>"mi§em2 mnmo) h ? >^**<7>^ + *;m#iPji::$£ft£ 
tix nzf&ztitz mam 2 &m%i&m izxm&ztiz mzm 1 vissb* 

SlfflgBS 1 ^ iftlBlfS 1 avWSB* 2 

> ->'X*<7)-^V ^^K^liSlCSifiSttfclWIBSB 3&JKE&J1 l-Tttlft^ftSiiiiSB 

L £#o-c . fjijAiim 1 ftKK#*fcT j?lBB^ 1 #tIS^ 2 ^m^^ h ^ > 

y ^ ^ o v _ flj^/ h'w> m«t c 03 An -r & s iwiBm i at^m 2 <z>«e * 

(D^^)itm^m2mmm(D^mt^m.^^^Lx. mum 2 ^ti<^ ^ x 
;Kz-a?i8B3B2'fe«id»«i*7>U'r. hu§b^4 <7>*iB%w*e-r a c t-c, *n^n 
<7>*£ic*ft*ft<z>#'«s<0 v > ^'^ * * 'W7^«tit ^^^^ 

ffiSBm 3 mSB^4ffiM*3B€:ffifflUt^ *J*BS5 1 ^m^tf> h 7 > 

hUIB^ 2 jffiSBIB 3 «fcV* 4 ft & ? - ^ ^ ^ 

lw!5£S l«Bb*i®, #JSB& 2 soffit 3 ffiWiMM , ituifi^ 4 iK)t^^> 

(26) tir8B$3<7>tt«, mmm4con.m, m^mimmmm, mtzmim^n. 
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l £ # o t . Boien i ©ti , atrial 2 on , nuiais 3 a>*«*5 «fc t>-bu isns 

m 1 a if m 2 # % s o) h =7 > *>* x 9 ( z ij 1 1 h * jc ;u 1 1 < * & r s ^ u ^ ^ h 
todiitfT"?, ^ ^ # $ « lei g§ 21 s 4> . c » t- <d n je p $ t z m it r -5 c t # t- g 

(27) ttSE-!|£#fr*ais]E8M/>*K 1 «1S^<7)3Cffi±(c ft, mitm 1 (7) 

SWtS, BuSE® 2 litt!j^#.O^^H5sEI^ l StKMIdm 2 #'«£.i<7> h ^ > x X * 
^ * Ms Ufa lz& S£ ft fc Ht) iBSB 2 £JBe££Ul (Z T ft . M (Z go 4 

<ZT{**S£ft, fto£i3Ea?!3<D^, H^aiiMUti, HulEm 2 Mfto^^O^ 

HtjiE^ i auHusan! 2 h 3 >->'^^co^^Twni^i6]{ziis^ft^ 

MKSB2^«KSgS(zr#t|&$ft % £(zs58Bm3lifl!j««i<7>^*sg5gB« 1 Sim 
SEgg2i**S<7> h7>y7 ^^^■■T ^^^T^iPitiifl^ftfcffiige^ 3^JKIB«S» 

(zTfA^^ft. huie^ 2 mn$io) h 7 > ** s Jfc6)c£ftfc^ i &n.m<D+> 

*«IIJ8&3! B<7> i: 'rE3\#J (z ^isl £ ft £> 0 

l£#^t. mgem 1 iz-taMBst 1 itsa^2#tg/© h ^ > 

i; * * <D v _ ^ ^jg/ KUO m<«5 (z Epjju r 5 . fiu IBS 1 & 15 ft 2 <7>^J± £ Cfc£ 

u #j2BSffi#ig i mmmcDm&temizm 1 #«s<7>^i;utgfiiBSB 1 mmmv 
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mfotznn.mz it, m &m 1 mmm <d *j 00 ib^ 2 &jk wsm £ ft 

05^ji;btft!rSB^S 2#m^^»mi:^^:^i^(i / />^LT, 8SSBB 2 «S«l!<7D^x 

(2 8) HUlBm 1 &Z>'aU!23l 2 #m^tf> h ^ > v X * co^ -V * jUS^IpJ 

< li^ia^2^SBE^JiTMtti^^ni>MSBm3^^Sl>-H!Jl3^4 0m#.. So 

wjibw i si>'riudB^ 2 mm.%i<n v =? > ^xzcd?-* *)i&i5faiz&g L £titzm 3 

(29) mum 1 &tfifiSBIg2 >git^<7) h ? > * * *;wt!£lPlfc:iEfl£ 
ftfefwIBIS 2 £JK&SS^t::-£fft*&£ftSijiriBS 3 ©**i:tfrSB&4<D*S» * L 

< (iSuaBm 1 &tf«r823i 2 11^© h 7 >^x*<£^*;i,&;£ft£&££;h,fc 
MIB^3^||iil^^lcTtft$&^n2.fiufiB^I3MKJ^^h, lWaBSB4«IW*ffitt, 
BulB^^^fiSlDlSS^lgl^^^MBfe^ *Jd. — )\,Z fclz&*«K»*» L < liSMBfr 

L Ac A* o T . ±«U6^ S/* i ->KZ>*{ft*J» * fe liHuIB&^&E^ >' i-^ri:© 
US 3 <Dm.MRUFm 4 <7>tt?l5ia><£t&A s *IW-e § So 

[b son* teuton] 
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#]»l388£7l*TlU8&ElT-3> 2>„ 

m 3 n .kmm&m 2 %Mim<7> Pf-t^^Mos h ^ > ^* x * ©s*se/< -r t * 

ifciJS? 13% £ jj* r n t & -5 o 

sun fcftw<Dm2nmm(zp ; ?- j r*)\,Mo s h ^>«>-x^^«^/w 77 

H5I±. *^BJ}coSg 3^M<7)N^*;uMO S h ^ W 7»x 
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El 2 7 li, **eHH<Z>3S 1 3^(H<D*«tt*«0K«Hl::*5l* SSIk'W 

5M0S h ^ > ^ ^ WBfT[SiElT$> So 
E12 8li. *$eW0>3Sl 4ll«iWa>*#i*:*ttiaBISltU:i5JtS««'W 
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S Q 2 5<&Mffi1tt£E) lliir 5 NMOSQ2 5*^7«li:?n^„ 

LT, HuSd^ -f > V 6c7)^{u#± 0 V- Vth (Vth : NMO S Q 2 5(Dmm 
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S Q 4 2 tm-<DK ^ ^frmmzBEXLT Z Z t&T: § 2> tzto* L-f7^h 

1) ONMOSQ23, Q 2 5 £ft*«tr.Lfc P -7x;H«l:Mt^c £iz± 

^fiB«fc 0«««JEVddl (ffl*fcf+2V) s S^ife^BEVss 1 (0»J;tld:± 0 V) 
htiSiJlztfffcKNMO S(DP ^ x;i,|p](t(:J|lfefEVss2 (#I;U£-2V) 

7^^*S5iIt5:i:*ai*^o iWidiLJt «t -5fc, MOS h ^ > is x 9 (Dm 



WO 97/32399 PCT/JP97/00608 

36 

m 3 (zt±. &%LW<nw, znmmizmz pmo sffl©s^^ 7x»@i^tf^ 
ho f itv t-*«:*iftiniK«B^»«t t)««aiivddi = + 2 v N auat« 

JEVss 1 =± OVi;, fftfctlPMO SCON *5 Jlfamzmz.lt'&MM.E. Vdd2 = 

®«I£Vddl =+ 2 Vfc|gft«IEVssl =± 0 V-C" B t feI¥.^<t'BA s m^^n§^ y r 
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f btx PMOSQ34ii, ffi& Lfc^>^!B"e*6NM0 SQ 3 3 , Q37 
££^LT. 7-(>V5 tf>f|:{£#fl£T huIBv > V 5 <7>ttfit# + 2 V + Vth 
( Vth : PMO S Q 3 4(D^fimi±) I-jST S.C i:t- «t 0 , PMOSQ34iPt 
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0 H'fii&fcfe b . Hi 3 2 (b) (z^^nSP Atmis 7 h LfcttHi 
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<^:ii;i/«1Slcfgl^T£J§*£ilC 1 , C2, HI, H 2 RTfW, 1 ^JlSd^/fM 1 
3, M14I1 S»;p-;ut:j; 9> ^ 1 ^JSffi«liUc«t DBfiJt#nfc««ESBS 
Vddl, fgJtK&EVss 1 HaliS^ 'J «y KGN 5 , GN6, G N 7 StfE*^ 
'Jf KGP1, G P 2 , G P 3 ±"C S> o T . RoiBi^ ^ 'J <y h'GXHKIiG 

x 5 itni^ns, 

MB 1 , B 2 twi£*g«*££ftSl$8E?LC 2fcju £ 1 «fc t> tiT 

5MiKiS»Vdd 1 comm? 'J -y KGP 3 ±T-*>-3T. So 

as^u-y h'Gxi icei^n^o ^?iciii, 2e>tz, 

f SJgElfefiilSfcJS Vss 1 (D&my 'J -y KGN5 ±T~fcoT, Sog^^ U -y K G X 

5 ±cies^n^o 

inf.roid^^-JUi, iaa^'J «y KGX 2 , G X 3 , G X 4 ±(l fifi CO « 2 & 

w%v&mm*mi&-rz>tj<nx'#>K), imt»izffi»yj -y hgn i , gn2, gn3 

&7JiBa^'J -y KGP 5 , G P 6 , G P 7 feffea>9& 1 £«KS8«£ «fc SBtfllslslK 
g&SPMO S Q 2 , NMO S Q 1 ©S-M-y h «<i*iJ»ffl©«f fc Seat® IE 
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>L, NMOSQ lStfPMOSQ 2 <T> ^ x 0SJ§}|c*7e e ft &&f&ft C 1 

avc 2<7Di£M(i, mos h -5 > ^^^(7)^^^;i/5^ip](cji^^nfcm 1 &n 

EilCi 9ff*G££ft£^il£J£IS!Jf Vddl , Jgtfe&ISSVss 1 MOSF 7 > 
iE-BIBfcU MOS h ^ > iSX *<D v — X 4* .&8P#(:: & £ -5 (:f 

©t\ ^MEi3&Jf Vdd 1 SV^HbSBSSliBVss 1 lz &vt h^mmtiCDim b 

rfeto*,, mos h 7> s/'^^o^i/usfiiic^^^nsjg^LC 1 

C2©SdI^^ MOS h ^ >$;**0>?-ir*;HfitZ*r LT4>ifrSifl'& L < 
gB^lcit^KSfc^i; >y KT"$>S^^ifi^@Vdd 1 SmgJBliSi^^Vss 1 (DmiS? 
•J «v KffeSx ^'J7 FGXUKIiGX5±OGP3*5^liGN5± 
(zlEg-r^c t(i J: D , MOS h 7 > W7x;i/S{i^$fjt^t5: 
ho 

&i. NMOSQ lSVPMOSQ2©r7x;^i|B 1, B 2 (3. JgM?LCl, 
C2, HI, H2$^Lt, $ 1 ^Jlid^/§M 1 3 , M 1 4 StfttfteHSJI Vdd 
2, SEflbE»JiVss2 S*<?*aa«JC»ttr5^iS«3*»iT. %2^RGttll: 
«t t)Bfi!t#nfcB5faatigK^fiVdd2 , JgJfeffi*SlJBVss2 £ilJgNMO S Q 1 x 
MPMOSQ20^x;HiB 1 , B 2 £«tt*l*^LT««T2>C i: fcT* S 

*^J(:^i^tt, n > * ? h * — 1 o^MO S l:« L. 1 ft 
*H*T, &S**;u,ri:(::**-tr;u±fc*«K««Vdd2 , ^Jfege^il Vss 2 $ 
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»Vss2 LTJfcEK£ftfc*2fc«Ifl»**, M&&Ji Vdd 1 , fgtfeSB^ji V 

ssi (Dmahmmmt i T&m? z> z t & $ 2> 0 

< m 1 o > 
in 2 (m^sy^ig i onMmiz&z&m^j ?t> m2i (a) , 

(7)S*-fe;u±(cie^b -1- h l tz £><7)T-£>£o EI2 0t=*>uT» tfffijU:. 1211 

122 1 (a) CI±N AND[5]S§(7)^>^;u^7fs^n^ A T^i^y A &7>" {g^t 
B WflUwtt L T JiiS^X lyfcUmm-T: &±)£ti2>t>CDT:frZ>o :ONAND@ 

s§£ h v > ^ u^^c73fn]ssKiT^-r 2 l (b) CT^ns^o &0?§« 

5££&£o HI 2 1 (b) d-fci^T, A77{S^ A#A7J £*i £> -Jj<DXtj!?ti?bK 
PMOSQ4roT- h?ffi?tNMOSQ 3 CD?- Y ?ts?-lZ tmiZ&1fc£ *u \±> 
m^Bi)>Xt)gti2>ikJj(DXJjmT-&. PMOSQ6©y- ha^ilNMO SQ 

PMOSQ4, Q 6(75V-X5g^7^m3fJd^Vddl C -M-y^^r-h^^ 

#n o^ji* frLrnffiMmmv dd 2 iz&*mm.zftz><, fix, nmosqs 

c7)V-X5^^^tfeid^^Vss 1 IZfemZtl. NMOSQ3, Q 5 V>n <y >? ? - 
h?M^irP <t>^)l*ifY LTm%ii2^^Vss2 lz ft ti Z> a 

miz^ N M O S Q 3 t Q 5 ^i^JCilii^ fl 5 t Jt-I^ PMOSQ4, Q 6 CD 
Y \s -i >5ffii^i:NMO SQ3©Kl/-f >i%-^tK Ititim^Xt^t) £ti ZfoiiM 

ZCDN AND[elS§£ v h U ^ xWCzttgtiE^£n7iS*-feJUg¥l*]0 1 ocoS* 

120 tZTf^ft &S*-t;K£> h ^ > vX*^J*(£^*t#fcST"&&#. HI 1 8 
^^n-SS^-tz/U^lfi]^^. T-MiG7, G9SVy-MlG7, G9J; 
Hf-t^^Hfitf'hfi^'-htfiiGl 1, v — * • K U-f >*ffiSD 9 , SD 
11, SD 1 3St;SD 15A*£&£NMOSQ3, Q5h, T' — htIG 6 & 
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tfG8. v— X • K U -f > ftffiS D 8 , SD 1 OSt^SD 1 2^6^5PMOS 
Q 4 , Q 6 &£*$fit ( 2 f@co PMO S + 2 fONMO S + 1 fS<7)+7-7' • NMO 

Z<B£*-t;i,±Kia2 1 (a) , m2 1 (b) t:^^ii5NAND0S§^M 
H2 OtC^^nsiBSSU Y TO b T&fr*?, JitfeiB,^^ V ss 1 

d i 3 ^mme^tzii^^n-So 

SKS*«ic-C^EK*nsigJfeie«JiVss2 i:§B 1 #JSE«JSM 1 5ttf> ^n^- 
ftfg^JLH 1 azFttfcJLC 1 ^^L«$n5, 

Saf.Ifi^^Vdd 1 (±M O S b ^>i>X<<7(D^^ ^)iMftfaizmB.£titz& 
1 Off^^fti, eiiaEmWMmm Vddl lililL^il-LTPMOS 

Q 5©v-^fiSD 8 &US D 1 2 t:&^}|I^n-5o 

*LT, O^J^mmB 4 liMO S h > v*^(7>^ ^Mg^GNcSIS^i-u it* 
gE^ai;b«fiiB4 i:« l£JglE*g£M 1 7. »l2«Ifiili:tM$nit«i 
E«iVdd2i;ffilS||E«lMi 7£#. |g«g?LH 2 Stflg^Jl C 2 IT 

'NANDIlll»S:*iJ{W-r5A*fg-^Att, ?g 1 &j5IE&jfM 1 5(-EP/jd£ 
tl, NMOSQ3ro^'-hflG9i:PMOSQ4cD^-MliG8^ fi?8fc*L 
£7>LTlg 1 ifeJliS^^M 1 5 Cft^t^fltjtM^hS. 3 A*>{I^B 
fcL !g 1 #JSi28£JPM 1 6 {cBJ/jD^n, NMO S Q SOT— HHG 7 £ P M 0 
SQ 6^-h««G6^ SilL^^LTi 1 &JHE*£JiM 1 6tft*«^J 
f:M^nSo Z^ioCLT^ huI2A^«-^A3^8uI2^"— h tiG 8 .. G 9 lz 

tfcS^fl^Xfctm 1 ^JIK^^M 1 9 lZ&t>£ti2>b<DT:$>2>&. NAN 
DlalSSN AND^m73g|5(C*>lNT. N M O S Q 5 CD b b -f >*ffi S D 9 -t % PM 
OSQ605KW >*«SD 1 0#gM(fgJL£fl>LT\ £ 1 Uli^lM 19tg- 



WO 97/32399 PCT/JP97/00608 

58 

*4g8c£*l5o «fcoTx mJieNMO S Q 5 £ PMO S Q 6 (D&'sCD K U >*<g 
S D 9 , S D 1 0 ***mWt:ftja*S^^nTtiJ^{g^X ASff^^H-So 

SuiB$& 2 ^«SE*»"C-fl5fiR*tiS «»E»»Vdd2 , Vss 2 14, N 

MOSQ3, Q5SVPMOSQ4, Q 5(D^x;itiB 3 , B 4 ±<7)g£*£ ^ U 

7FGxi, gx 5 tizmwm&zn, ninw v v gxz , gx3, gx4± 

£31 2 £«&if(9StcTfl5(ft£ft£««HEJ»aVdd2 , fg«tIE®« Vss 2 OEHE 
^^±fIi^i:rSo X. HtjIBm^IE^/lVdd2 , Mfili£«|Vss2%NMOSQ 
3, Q 5 &7>'PMO S Q 4 , Q 6 CO ^ ZtM&illC 1 , C 2 , H 
1 , H 2 &tf£5 1 &m§£1&mM 18, M 1 9 14. E»;w— ;u£ 4 b , SI 1 ^JglE 
teJU-J: U^Bfe*iifc*«giffi!»){SVddl , %%ee«JB Vss 1 BO® Eft?* 'J >y KG 
N5, GN6, GN 7 L&VM®i7 ] ) v K G P 1 , GP2, G P 3 J:T &>-oT , 
aofii^U vKGXUU<liGX5±l:ii!l$llS. HoiEE*^- 
JH:in« s NMOSQ5Sl>'PMOSQ4^-7x;HiB3, B 4 CiSSSlSSc 

<**i3*g«c?LC 1 , C2I4. m i &JKEffiJli::J: 0JfM$nt-^©tlitM 

rS««E»JiVddl ©Rlg^'J >v KGP 3itifeot, fiofig -y KGX 
HL<liGX5±CEi$ii5o £e>C fife £<Z>«&£ BUST SfgJfe&S&ll V 
ssl cDPSMg^ 'J -y KGN5 Jtt-feot, loEii"J 7 KGXHl<liGX5 

" fi<b<DiEi&^-.'Mi. fia«yj -y KGX2 ,-GX 3, GX4ti:M2^ 
JKE£l«U:«fc £tftfi&ls]M&l*l8IS|g^EBU t, L < tet&f^'D * *E|{1^E&^0>E 
gifi*£SIii££fii<£T SfcW-Cifc 0 . HiCES^'J-y HGNl, GN2, GN3 
SVIBIft^'J KGP 5, GP 6 , G P 7 t, UiKDWi 1 ^MiE&IJi £ 4 &$!f£[E]g§ 
F*!SIHl^iE8iL « L<I4^bE7'o -y *nflMEtt*OE«E*«tf**WM*T** 

SftSPMOSQ4, Q6. NM0SQ3, Q 5 CD&^v ? V— V fliMfflW 

X> NM0SQ3, Q5STJPMOSQ4, Q6W^x;HiB3, B4£i! 
Jggf£<Jcft5&8itfLC 1 &T>*C 2 CD ISM (±. MO S h 7 > V7» * <D=f-^ *)Vg>.j5 
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jfVssl£, MO S h ^ > XXtKD^v *;HBtzWLT4»«i:»SB^ ^t<(i4 3 «C. 
gB«-(zi£i^iaa^ U * Kt-KBKJfSL. MO S h -5 > * * <D V — X^if ,|>gfl 

niz ■mm ^isitiaot- mos h7>y7^(Dv-^ 

cni:(5]^tc, MO S h7 > v^^(D^^;i,'S| 0 j(3ilig^-^^n-5>m^tfLC 1 
ft 15 C2©KB4>* MOS h ^ 9(D3- J r*)UmiZttLTtp'b®ftb L < »± 

^-ii.^j^^ie^Bfi^y'j >? }<~(:$>2>nM%i&mvdd i st>'^tfe@d^^ vss i <»m 

m?>) y KT-*S, < liGX 5 1©GP 3*Sv>liGN 

5 ±lZj&HT 5: hi:: i 0 . MOS h 5 > if X9 (D^ ^^MiiL^^^.it^ ^ B 
d > * 0 h * — JUiEttK vffl)B!Sl. l^BrUfrfcSZtis-eift 
i^t, tSEItlVddl «r>-|$ttK^Vss 1 (::ii(*5iBi&lfita<7)(H ») 

ft. NMOS, Q3, Q5SVPMOSQ4, Q5©-7i;HgB3, B4tz N 
CI, C2, HI, H2^ft-LT, IS 1 ^JRiEM M 1 8 , M 1 9 RUM 

mM&m vdd2, *gjfeiiei»jivss2 amwtciggu-r a m 2&jRee 

*IJl(w«t 9ff$/*£ftfci!5gEm^JG3SJiVdd2 , mifeI£^®Vss2^6itfSNMO 
S Q 3 , Q 5 RUPMO S Q 4 , Q6W^x;HiB3, B 4 {cfiE«E?L*7> LT 

3>>?^ h*-^#lo(7)i^(:WL> 1 ofStt £> *XT 

*JUT. S-SaMr ;uc: i:tzS*-b;i/±ti«agge««Vdd2 , JgfliiiBg£/i Vss 2 £ 
Jf Vss2 0>mfe#^gfcffi*-fe;i/ic*5^-CfcJ:, mi?.m.WMf&m Vdd2 , $lfe£3ft 

^vss2 t l x j&i*£nfc as 2 &jkk«i»£. M^ffl^nn^ xo tenwM 
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@23 (b) l:^^n^NOR@if§^7X^77^Si^#f$«ilslSS^I^a) 
K*-te;u±£&^u>r r ^ h L £ & <D-£<& S D i2 2l:^iNt, 11 1 8 , I*! 2 0 

IU2 3 (a) CONORIiNOR[ElSgcDv>^;u^/FL}t* ) ^T-*)'9. At»(g^ 

Z.CDN ORiaSS^ h > :>'X* U^;U(D(l]gS(2lT^1-i:lll 2 3 (b) 
J:^^0ff§^5£h^:^o 123 (b) (z&t^T. Atjfl-^ A* 3 A2> £ft S- -150) 
Afjffi^fiK PMO S Q 8cr>¥- h*S!T-i:NMO S Q 9cd^t- h OftTtz -;!±i§H}g 
®z£ti, XJjm^Bfi>\iji*n&<1kj5<DXt>*j%7-fiK PMO S Q 1 0<Df— h$s 
?hNMO S Q 7 (7)^- ^ (- ±t il ft So 

pmo s q so) ^-xmT-tfnmftmm vddi (it£^£tu pmosqs 
ruq i oo>n<-; >?>f- hm^&No^;i%in-LxmwMnmvdd2iz&s?&wi 

^ti^tfti:, NMO S Q 7 &£>'Q 9 CO V-X^frJgite&ii&Ji Vss 1 <Z"£^}g 
fc££ft. M-y */f — ^*!b^^p e7ai;u^^tT^JfeS2^/lVss2 (Z^^^igE^ft 

So 

ItPMOSQ8i:Q 1 0 fimviiztgmz 1% S £: Xlz, PMOSQ1 0©Fb 
-f >i-Tt, NMO S Q 7 EtTfQ 9 © K U < >5^ £: #tB±>{i-s§ X i3 £ ft 3 
^SroTfzjgi^ft*:^^^ C^So 

;®NOR[s]S§$7 h 'J ^x«(z^^i2S^ft^S*-t^8¥^iro lo(DS*t 
;b±CiS^b -f T ^ b f S h . 1122 (ZTj^ftS £o frie^ -i Y \zta So 

HI 2 2 iz^^ftSS^-t ;u<7> h7> x'X*4g|&i;i&tt&4£-t;£>£#. 1181: 
frsgntz&**z Jltmmiz^ y-HiGl 3, G 1 5 St/mjIE^'— h ISM G 1 
3 , G 1 5 X t^i- — MUG 17. V — 7. • KU-f >H4! 

SD17, SD1 9, SD 2 1 atfSD 2 3 fcfr£>fc£NMO SQ 7 , Q9, -7' 
— hflMG 1 0 &T>-G 12. v — X • K U-f >m<®S D 1 4 , S D 1 6 MSD 
18tfre.^5PMOSQ8, Q10 (21OPM0S + 2fll<7)NM 
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OS+1 • NMOS) ttSl^^^fflhtiii^U < T^> ht^o 

;u_tt3(2]2 3 (a) . H12 3 (b) \Z m£ ix 3 N 0 R ESS N 0 R £ 

ss l (iMO s t>7 >^**o^*;u&7jft{;:j£«£*ifcMi l #Jlifiij&Jifz j; ^ 
ffedt^n. MiLi^Lt, iftiiBJgibeettJf vss 1 , nmosq.7, Q9©v- 
^tiSD i 7 s^*s d 2 i i$*t\?nn.%.mzfemzi\z>e 

HufB^^^ftffiB 5 tSB 1 £Jgge*§JlM 2 3. mllBm 1 £Mi£8£JiM 23iH 

±ji com 2^)112^® izxmmztihmmmmvss 2 ^sb 1 ^sib^^m 2 3 

X> Mt&flgJSVddlfctMOS h ■^^X^f-A'^ft^GjCcaS^nfcsB 
l&m&&miz& »5J&eK$*u itffBm^l£^JgVddll£|gmi£7>LTPMOS 

q 8 cd v — 7. m@ s d 1 8 tcts^^n -5 o 

fit. ^^/UltlSB 6 liMO S h =7 > >-'7 ^ct)^ + ^;HtS7j!S]{CiI^^tl, 

iuiE^^^mnB 6 tii 1 ikm^zmmM 2 4 . mtzm 2 &mMf&mizxm&gti 

S««iE<a»Vdd2 fcfg 1 £JBiE&JiM 2 4 ^MIxmmiK 2 

NORIalKS*iJffll-r*A*«^AJ±, m l£lfi«IM2 0 tciqiflD^ft, 
NMOS 9 60-7"- M£J£G 1 5 hPMO S Q 8(7)7"- hfUG 1 2 

^A#mj!B7 — hUfgG 1 5 G 1 2 izBUljUg ti 2> 0 * LT, ATjft-^Bte, ft 
1 (zEpjfl^n. NMOS 7<D7' — MiG 1 3£PM0SQ1 

o©y-nsG i o&mmiizifrLxm i ^jik^jim 2 1 c^^t^ci 
i^n*;: ^ iuifi a -h m-^B&am?- htiG 1 3 £G 1 0 icguras 

-75. ib^M^XttS 1 #«iB»JBM 2 2 tcafcj^^ns*©-^*** 4 . NOR 
[sISSN0ROitJ±)SJ(Ci;VAT. NM O S Q 9 CD K U -f >*figS D 1 9 t. PMO 
S Q 1 0 O K K >mmSD 1 4 #&|£?L£?>LT. Sf! 1 £JSiE,^JlM.2 2 
^^^^ti?>o =toTNM0SQ7, Q9tPMOSQ8, Q10 COg-^co K b 
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< >««is d i9, s d i 4 &m.^wiz&m%ffi$nTiti±im^-x&fci$.£tiz 0 

miZm 2 &JBEttJf KTJM£iT.3«*iE«Ui Vdd2 , l^it!lid^SVss2 (i, 
NMOSQ7, Q9St>'PMOSQ8, Q 1 0 CD ^x;i,fiB 5 , B 6 ±CD|g£g 
y U -v K G X 1 , G X 5 ±lzES&JiS;* ft, mt&ir ij 7 KGX2, GX3, G X 
4 ±SSB 2^JKid»JBtZT^$ns*«E»liVdd2 , #JfcE»JBVss2 ©E 
■ E«3R±«**fc*-*. 

>L, mZW.WM&m Vdd2 , J£ii&Ef3USVss2 £NMO S Q 7 , Q 9 TkUP M 
OSQ8, Q100)^x;HiB5, B 6 llftf**" 2>&ffi.?L C 1 , C2, HI, 
K2RZfWil&m&Z&mteM2 3 , 2 4lt §SS£;b-;utz <fc t) % fg l ^JSEM 

^ct K>mi&gtitzmffiMmmvd&i , jgjfiE*g/ivssifia<z>E*a^v * kgns, 

GN 6 , GN 7Sr>-g^^'J <v H GP 1 , GP2, GP 3 JtT£>^T. Jioid^ 
? l ) y KGX HL<liGX5 tlCiB^£ft £ 0 

«rlSE*»;i/ — J:*i«» NM0SQ7, Q9SVPMOSQ8, Q 
10ffl-7x;iaiiB5, B 6!;:itJgJg^£ft5fg*£?LC 1 , C2I1 £ 1 &JSE 

^icj: 0ffjB£$n-r-^©*{£s«^Tss^EiSSJSSVddi covsmw v KG 

P 3 ffcot, fioEfe^ >v KGXHL<I±GX5 ttEB^ni. $ 

ffeso«fii$«*&tsMia8f vss i <Dmm? »J >y FGNsm^t, 

S«^'J -v h" GX H L < (±GX 5 .htcE»£ftSo 

:ne»OS8;b-Mt i8^U7FGX2, G X 3 , GX4 h(:fi©12* 
SEtiUBfCJ: £l&^tD]SSi*)gfl{It*§E*&> •£> L < littHT-o «v *IHHa^E*M?a>E 
Sl^^£f&{£-f £>4>©T-$> D, @ttt£»yj y HGN 1 , GN2, GN3 

atfiae^'j fgps, gp6, gp 7 ^ffecDtg 1 &m%v&miz& swig in b 

F>3gMME*a* 4, L < liflHt^D -v ^ne^E««<OEKEi»«R«fi«Kft-r S 4» 
co -e#> So c©EEE»$fiJis£0>fii{*£ J: ot> MEtt$trt£*&Eft<2>*(££:tt 
S)i5PMO S Q 8 , Q10, NMOSQ7 , Q 9 <D-&m y * 7- htWffl 

. NM0SQ7, Q9SIFPMOSQ8, Q10©^x;HiB5, B 6 IZ 

mmmffiznzfemic 1 . &yc2©iEii±, Mosh7>y-7^©ft?jb 

S^lqjicJE^^tifclB 1 ^lEISCJ: Dff2Eft<*ft.aMESa«Vddl SVgtfe 
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i£ifeiUf Vss 1 MO S b ^ > ¥Z*(Dfr ZJltglZttLXtp h L < (i 

4"'Cvgfi^-tzifio|e^^ 'J -y KtZiiSISi^L. MOS h7>y7^(7)v-7ii^ 
•C»gi5^(C^ii$:^X.i>C h(C=t^-C, MOS h 5 >->'X^£7)v — ^tfi^$^ 

ii^ct^T-i^i^T. n.mi&mv dd i &m$ffeie*uJivss i iBi^jf tcijit 

UC 2c7)i2g^ s MO S h 7>y^^(7)f t^JHiCWLTt-i:^^^ L < te* 
^ U v KT*S. itJ&^M >v KGXHL<liGX5±©GP3J,2,lMiGN5 

ft. NMOSQ7, Q9, SVPMOSQ8, Ql O^^xMiBS, B6 
tw. |gfc!?LC 1 , C2, HI, H2£t>LT, 35 1 &«iBfc!Jl M 2 3, M24S 
tf*SIB«UlVdd2, &«lK*MIVss2 *&>5?*mWt:gE^-r 

ffG&Jitz£ o JKfife^nfcBfiaaa«iESi«vdd2 , si&Ettivss 2 *»e,MN 

MOSQ7, Q 9 EcU PMOSQ8, Q 1 0C-7i;HgE 5 , B6(C}gi^?L^ 
fcl^T, •&S*-b;uc-h(iS^-b>'U±(im#JBIIMVdd2 , IgifeffiiBlJS Vss 2 £ 

JBfifers*»L«c^^*j8iR-r4c: t#T-#s„ m^JB^®vdd2, igjfeia^ 

*Vss2©«|J|AJ^S«cfi**;i,{;*^Ttt, BulBMBEttJI Vdd2 , }ftfegBi& 
JfVss2 £ LTfB5Jc£*i£gl2 mtE&m £ tlX i J; ? fettftS 

*£/§Vddl , V ss 1 ©WIKlfflfiagi: LT^ffltSZ £&T-££ 0 
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<m i 2nmm> 

£tf)T-&tK t tit lis n^y^®^, ROM, RAM, MPU, ^^>^-K 
S4S^"-f T^'x/j^^ffli^ MO S h ^ > VCDmfZfflffl L. hu j& L £ <£ o & 

rSiiti&^-r smut? o >v ^ znmt & ^jfcwc&iN-cte, 

El 2 4 tt*:#njJa>SB l 2 W 7"7 h- 'J . HI 2 5(3^1" 

R AM0SS ( 7 > V l±T >7 • ^ ^ U ) ^7X9X7^ X^t#^«Mls]g5^ 

m^icomtyo y )ii-jz$m is -r t"7 h it^,<Dt-$)i, 0 024 

^T. HI 1 8 , 1320, 1 2 2 £fltfiSc±. IrI — G0gfl£f(3 teWl — ft^ £ m . 

El 2 5 liR AM0¥§^^ L »K 7-f h -yaizv- X • Fl/^>f 

HcO-Tj^ff m 7 <f b fg-SfWC J;07< h •'^t^ »; -b;UB3€: * -f y^ 
ffcWf S NMOS F7>7vv>3> • f - hQ 1 It. :®NMOSh7>x 
^•r>3> - ¥- hQ 1 1 • K >S*IC7j-;S U 7 -f hlf 

NV 2, INV3f H ^X-C 7f fcjiaiT 3 PMOSQ1 2MNMOSQ 1 3 A» 6 
&5h7>X;7y3> - f — h tfffjnSo £ e>lC, ±!ER AMH3S§li. A 

K • a* x i: / t 'J t A Pal 4 X f -y fWt SNMOS h7>7 ■ 7ys> • 7"- 
h Q 1 5 ii^rstf fc£>T-£> £0 

HI 2 4 td^$n-&S*-b h *7 > vX*^/£l±S41g-$|-C- HI 8 tz 
^£ft3 3£*:-t:;ui:igt8£>«*iiM£ (2flitf)PMOS + 2I^)NMOS + lfi<7) 
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+J-7-NM0S) £ter>X^Zc Z<Dm*-tHs±lZ\m 2 5 Ctp^KSR AM|o]gg 
rU^ib. RAMBUi^fflNMO ScD^x^tl^B 7 !£MO S h ^ > * * (7) 

bze&jsm 2 5 ttp^ti^-nm^in 1 &t>'}g*&?LC 1 ^fritt^cn^ 

ft&o ^11, RAMlEllfii^^PMOSro^x^tiBSli, MOSh7>y7 
* CO 5^ its ft tc:5£^£fu iftie^xwu^B 8 £g! 1 #JlIE,^JiM 2 6. 

BulBm 1 £JliiI;&Jfi J; !9 hm<»m 2 £Jli^;ilzTff2J5dc£ft3m^g2i&Ji Vdd2 

i ^ia^iiM 2 6 zn^n&miin 2 smiMc 2 ^^ittt 

ft(Cjg$E£tl&o Kot, 132 5 (CTfs^n^R AM[s]E&£*lfj#-r-5 h -5 > X * y 
>3 > • V— h Q 1 1 , 1 5 & tf-f >M-^@gg INV2~INV4©NMOS 

M-.y ^■^ r — hafiif±««ige*K« vss 2 tzig^^n, pmosm^t'- ntui 
B«aasfS2^jBiseifaer-^<!&*n*««gffi«[jgvdd2 , m?teMif&mvss2\±R a 

MIhJSS^CONMO SSl>*PMO S <7>^:n;i,«;{£B 7 , B 8±C0ie^^'; -y K GX 
1. GX 5 ±tcKKiE*a$n. IBSBS^'J -y KGX 2 , GX3, GX4fil>'GX6, 
GX7, GX8 15i2#IIi!ii(:tM^ti5iiEiiVdd2 ) 4$4!lfiEtt 

a v ss 2 ^ a m§i&m jlmm t r £ . 

H?I2'€if5l2^/^ Vdd2 , jglfeffi&Jg Vss 2 £ R A MSSS^CD N M O S &7_/ 
PMOS©^x;HiB7, B 8 Sig^tflC 1 , C2, HI, H 2 St>* 

iltIi£iiiM2 5, M2 6li % }Vlz X K> * IB 1 &JaBB&Ji(w «t 0 fit 

&£titz^M&i&mVddl , MGIIiVss l T&V>W&Wv KGN 5 , GN6, 
GN7±Mie^y'i yKGPl, GP2, GP3J:f$»oI, SoEiS^iJ.y 
KGX 1 L < liGX 5 ±<ciBg£ti£ 0 £e>(z s |&aEl»;i,-;i,fc: J:ftli\ R 
AMBSS+^NMOSS^PMOS^^x^^B 7 , B 8 <Cjg}gJg|&£ ft £Jg 

KaSVdd K L < (Aft!l*©Sfa§tt|&-r-&fgtfeK«8«Vss 1 (c4S^B!f|g Ltz 
.y K±ClBII$nSo 
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Cft€><7>ffi*a;u-.>M£, U&V 'J -y h* GX 2 , G X 3 , GX4SVGX6, G 
X 7 , GX 8 ±(lfl60>SB2&«ffii»»tZ«t4ttlli6I5]iairtgR«^ie«t l u < 
7"D >y >7 ?H<MmiiLi&. fff/tl£EI 2 4 lZ7fsgtl& 'J — K • 7 Y h ffclJftJfl^R , W, 
XW^cDl£l:lB;&m*£fif f£T3&WT$>£o X. PH$£&8l ^ «J >y KGN1, 
G N 2 , G N 3 U>v FGP5, G P 6 , G P 7 &flbcD3l 1 ^^le^Jf 

&nn®&to&m*}&mi> u < &t&g£7'D y *mhi-5e«u w 2 4 iz 

L A* o T s iBffiUe & V %£*Mi £> m{£ t li g * 5 R A M 0 S& 4> © P M 0 

& < u -t 7- h -r s c h 7t> s tb^ 5 0 

X, NMO S a^PMO Sco^ni^flSffifzifi^fg^E^ns^filJLC 1 SVC 2 

«t t> ff£fifc3ft£«a§iffi&ji vdd i avigffliaESJsvss 1 mo s h 5 >->'7* 
l. mo s h ^ > 9o>v— ^■m.m^^^-'.zm^^x.^^ t iz «t m 

— ^H*8B«K-yf-©B8fiR±. 1 77f/t Lfrt 5 d <DT. m?HiSS£JiV 

dd 1 &mg±feS2^Vss 1 C;fc(*;&iBljUS«ifl!>« 0 £»J**fc#>K. 3>^^ 

it« =3 ^ h &*o)nm@imm<Dmffi&&)-izTz>z\ ^#t- 

VC 2c7>|£g&, fI±>MO Sh? >>-*7 ^©^^ *;HBtw**L"C+^ffi^*> L < 

li^'OHP^tcisoee^y -y FizBim-t&z tiz& Mosh? > v*^^^ 

x^Hfi^^tit^tSZt^f^Sc ft, RAM@!8*©NMOSavPMO 
SfD^x^Hii:, g^lLCl, C2, HI, H2£?>Lc. HI 1 £JIie*£Jf M 
2 5, M 2 6 SV*«Ki»JiVdd2 , |gtfeid»JS Vss 2 £fc<f *^0*JKlgf£T 5 
££!±. «2#jRfi«tJ|(zJ:e)^$n&ltriBMi£MVdd2 > jgibeetftJiv 
ss2 ^^SJg, R AMBSS^WN M O S P M 0 S i;u*ISt:ft|ft?L 
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*H*T, ***-fe^rfclzS*:-fe^±<i**H«JiVdd2 , J£*t§28iiJi Vss 2 £ 

JfVss2 ©ttlfifej&s^ B3Ec**-tr;Kl*Jl>Ttt. SifIB««iEJB» Vdd 2 , $*feKlft 
MVss2 fcLTJ&efc3ftfc*2afcJREttJl£< JS£teffi£ttT O S «fc -5 &*»E 
S&Jf Vddl , eilbGttlVssl®fiMffl«fi2: UTffflt5Cttt#5o 

<ss i 3m.mm> 

& t c . *%0i§(7)##^««|5jK|g|Btc^(tssm^W7'^Sijaii@i8i:«|iSife^Ei; 

a-;n:«t4i&m & v m / w 7 x %\m m ss tc t j^dt l mm cornet 
in 2 6tztt, frmavm 1 3ii^ii:^ti,si/w7xsiji![5iss(7)7o * * 

«&*EU ££7J<IH2 7 llliM^ya-^tifijjtSMO S h 3 > is**(Dmm 
OS V > is *9 ftfttUZ Ltci: £<ftsa tTZ>i><DX&Z> 0 

m i &«E*i»<D-ai (*«ie«suivddi &v^jfeE«asvss i ) izttt*&2*ia 
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m (m.M%i&mvdd2 jz.ut%m®mmvss2 ) izm&znz, 2&nmvdd27i. 

IfVss 2 frBJ$.£ti2> ^C0T-$> So -T&fr-^ Sffi^ <f 7 X Pffl®&lZ T , ±(ft 
h&^E y^-^C^ItSKMOS^P^xM^ £5HRVss 2 tffltt&^Fft, PMO 
S<7)N^:cJW::2&SaSVdd2##&£ft£i<&T-feSo fit, NMOSffl© 

*&£;fi£<7><?*T:& < . PM0Sffloa6«;W77lHfl|@BCfeM$n6. 

PMO S W r^fHWSBtCTtfJeJt^tifc 2m«SVdd2fci\ ±« 

h^^ ^i— ;utc{**S2;h,&cD^T'& < » NMO Sffl©**^* T^fBiailsir&fcifc 

LIT. IH2 6 (a) ©11S/W77|iJjifP|Dl?S* i e.©llt : tya-^iiDSli 

7M1?ce*\ nmo sskds^w t x ftytp hiss se^aaE \s 

V 0 NC^sn, HUfifi^ 1 <7Ms ^-^GE b ^/U'^IHIhISS L V 0 N t&tfi 
£*tfcfg 1 <7)A-v 7 rsiUHSS. £>3iWim 1 <7VW y ? i&SHjgg&tF^ 1 
te&mmj >M-*[n]S§LOG ONti t) 2 5F»«i®Vdd 2 &rjt Vss 2 

C^T% iWiaS^EU^^^ftlEIIRL V Oli. £ 1 ~ 8 nifeM<D7u v V A 

pmo _sfH<D««>w T7.^m^h\z ki mmztitzm 1 si^ss 2 ififfi/^ 
;i/^j^@^iaD# : &fiwx.fc^ro £ it> m 1 3 ~ 1 4 nflsfHTSftnar 5. £u ^ 

*ffl«*T-<±. NMO SffiWM^W TX$Wt5]SS(z^{t5^ 1 <©{f^SEE^^^ 
^^[USSlCO^TIi> NSftLT TLVONj OJ;ai;*L, PMOSffl^fe^ 
P£ttLT TLVOPj CDJ:-9(c^-ro 

« i <z>fci&mmm'( *®8§lo g o is. as i -shje^jcdt-o ^a2, 

7o-y^B2^J; 7 J7D7^A3, 7 D -y ? B 3 lc#f& L . 1* ill 13 14 # It T IS 
i££*LT i^jil^, gjISNMO SfflSVPMOSffl^ite/W 7 *#WP|n|g&lz* 

n^timffizntzm 1 st>'m2^m^u^;t-^^t5]!f§i:^^^nT^^i5iteti 
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ft. w«B»*r-tt, nmo smomfc'n Txmm&is&iz&ifz. miwiy 

^0lfS!:oi>Ttt, N^Lt r LOG ONj cDJz-pir^U 

f y7 • * * — 7~)\,m*% C E AWW b^;ufc<*ft.&ci:£«fc 15. ¥-#{fctg?g[e] 
SS^EIiiMW^ — H (ct£:££fu f!uie^>yr- -f ^-7';Mlf CEIiNMOS 

*) LOGO N(z Aij^tiSo ? Lt> huI5L O G 0 N(z «fc 0 > ¥*ttSMK[slES 

j.;i/«>s{as*iiai-rs*BEVpw*sjf5j5R.$n, jan^ya-^cx^^ni., 
?ec, H9iBP^^;K7>«ii*ffeij®-rs*EVpw (aas*a:Vdd2 ) a, 

^4^Lt, PMO Sffl©1g2<7MI^^EU^U^J&lE]SSL V 0 Pti^A;b£ft 

X, Ie]B#(CnfjIEf- * 7" • -f - CEI±PM0Sffl£Ol2 Oi^tE U 

^u^ffclilgSL V 0 PlzAij£*u *V>&±>m^*K m 2 (D^ «j 7 rsftSIUSS 
($>£uiilg 2 ©A-y 7 7fifiHls]8&&V3§ 2 (DteBmBRU >^-*®8&) LO 
GOP(zA±;^nSo f LT, ifrgSLOG 0 PlzJ; tK Is] Sg^Hi*|<& 

SSIBN^i^cottffi^SiJffll-rSftlEVnw (Igtfe^JE Vss 2 ) «U N «7 a: Jl, * ?> L 
T. NMOS^tD^ 1 ©fl t«JEU'^l/£&[H]KL V 0NC*A*$fl5, 

ffcfc*>, PMOS©N->x;u;iiiSfiSVddl (^lxK3V) hfi]«to<D 
Vdd2 (3V) ^Epftn^hSt^C, NMOSOP^i^Cli lSSSVssl 

(ifijxii'ov) tmn<iL<DVss2 (ov) ^Epjn^ns 0 
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E.&mhU$ti1zm&> MOS h7>y^^©^77b'yy 3 ;i,F^tili, El 3 2 
(a) , @3 2 (b) IZnkgti&Vtmp l R[?N 1 t & t> . C^^c«B(z^^Tli 
MOS h ^ >^**<Dl${jSigjE#i^*f{i!ST-i£< , K U -T > *8t#* £ 1 & 

So 

itnmm^- hizmfegti^ mi, m2(Dim^n.m^-<^m^^t. mi, m 

2(Dmm®&$>2>i^*m 1 , ^2 0iI[slS§i:ll > &2<7>&M&teR4 >m- 

avnw, p «t?3i;K7)a{A^*jap-r sie vpwtfM^ns. fit, men^x 

;u<7)*{ft£Si|ffli-rsSEEVnw, PO^;K3D«{JJ[S®Jffli-r-5«EVpwtt. £^t$t£ 

^ a-iKCAft?nSt > *tZ, NMO Sffl^lFPMO Sffl<Z)*«-M ; -f 

T&fc>*>. PM0SWN-7x/U:|il^l^Vddl «W^IJ3V) iH^t 
2^a«Vdd2 #EMn<*ft& NMOS©P->x^C 

lil*«*Vssl. (MZ.&0V) ,fc!5fcffiflttj£<Z>2^«*Vss2 ( x. I±' — 2 V ) 
# ft) ft 

dco^d, PMOS(73v-7tif:^Ltltfi«tff*'A^ Mil; 

1)Q£t\Z>t. MOS h^>^X*iD-?7^)s >y 3)1 K^ttttx 1*13 2 (a) , 
[3 3 2 (b) Ic^tiSttfjgP 2 , P3&VN2, N3>^^ C <7y#fgc: 

TiiMos h ^ >i?x9<DMtLi&E.tin&*i&-cft<. xymtf(iti>mniz^g\,^ 
>u 126 (b) <±, ^>yr • ^-yj^m^cEt^m-i^mmm^nm^ 

3g££ftfcX 'J-r • ^— HSi||!ifSMJtli^9- • *Tt> >fl^P D*s-b b 
Is]S§S EL0£A*7£*W Z<9-fe u ^7 -y" — CUSS S E L 0 *=> <b CD Hi his ^fr 
*f§-5*eiU^ug|ft[s]*&L V 1 ~ 3 Run y 7 7»aislB (£>-5(,W±M-y ^ r 
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MBSS&tfifcJ&gJfcffl'r >^'-^[elS§) LOG 1 ~ 3 IZ A7J * n -5 d £ Ic 

tzS^W»5Sfx.S*<©-C*>5o f LT> PMOSSVNMOS©/f-^^f-H 
mjEVnwl~3, TtJEVpwl ~ 3 £ (Z)*!^ 

izm&L. mmttiXoiz, ^mm^^^-^ctiznuo^ox-^ho 

12 7 (a) 7 (b) iz fjk £ ft -5 J: d C 75; 6 „ 

02 7 (a) C/fN^flSWH^ya-^rt^MOS h7 j?«jfil±, NM 

0 S (DP <5zl)\,£ PM 0 S©N ^Ji;i/ODSl35%*#<*:|HmHia«!l©*«*»e«- 

f&r z> tz &iz 3 ^ ^mmtztiZo win ¥?»<*as«[i]fgsiBa>ettisu 

B 1 #P -£4gT-^>S^t^ii. NMO S^Mt5P-7x;i,PWEL 1 £S*£SU 
B 1 A»^8t5f;^ N -{ZTJF.EfcaFftSM 'J -v KfVAtf P^i^PWEL 1 
£BtffitcJM£ft3 0 X> ;©N"a''J 7 h'iVAIi^ N -7i^NWE L 1 tit 

m.iz s m^&LSa^. *«iflc*wiEiss^aosffisuB 1 *5N"Sis-7jS)%» 

PMO S#JfcfiE£ft2>N -7x;i/NWE L 1 ^MSUB 1 7> £ 7>8ST £> 7c 
#k p-tttS^'; v HlVA^N^x^NWEL 1 SltrtttM^hSo X. 
:tf)P-A-iJ'yFfVAIt P^x;i,PWELl fcttS5:^M7D -y ?<z>P -7;r 

ji> t nmmtitu &&h«iz*hb Ltit^nso 

(CNMO Sco P ^x;u p M O S <7>N »7 jxjkaSoE £ te^fgle]8§^M<7)^te 

feS UB 2 #p-gf&T-&3^£l;i. NMO S Sif^fSP ^i^PWE L2 5I 
J& S U B 2 *»€>7>«T -Sfc®. N ->x;i.NWE L 2^P^x^PWE L 2 i 0 ?I 
<BJ*£ft, P-7x)tPWE L 2 « itrttt^hS, X, C©N^x^NW 

tix Bf%g n & * mz* n^ii ¥&fommisi&uw(D£ms u b 2 # 

N£jRtf>l»^(i % PMO S #ff£/££ft&N >)x;i/NWE L 2 £*4E SUB2*>^ 
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#«-r&fctt), P'7i^PWEL2*sN'7x;i/NWEL2«tOS<M*ti, m 
IBN ^;uNWE L 2 £fflfr^{z#g££*i3 0 C <D P ^ x;u P W E L 2 li, 

smoim&ttemuzPMo s , nmo s<d&/*v z?- vn.mwmWi(T>mz^ 

<m 1 4^m^j> 

«Ih1SSSSI*ICO±«|^x J.-;HzjfjER^nfcNMO Sfe5lM±PM0 so^r 

£-fcK — K^«&l±PMOS fc5UliNM0S©9 *><D-15<»H1*<&M 

hoISSIS/W TXflJfflllElSBlzis^Tli. 11-1 2 HJS^JHI2«t Lfc ct o tZs 
^ 1 ^JSffii^eo-SB (^iHifi^/lVddl »VjgifeK*SUlVss 1 ) ci^ns 
1 *«5iSVdd 1 &Wss 1 vpns(£[ % tKlilStttftoTs 2 

(«aBK*a»vdd2 4i l < iijgjfeBE«a«vss2) tz#t*££ns, 2^«»v 

dd2 * L < liVss20-5 *.©-J^M^Hc*roT^4c -T^cto^. Stg/W 
7^#J$I[a]gSCTs ±«HB^ ^i — ;wt:*JWS, NMOSOP->i^Kl2jfitai 
Vss2, £fct±, PMOS©N>7x;u:2^a»V(ld2A««IS$nS4j©T!ft5o 
fit, NMO Sffl©Kt6'W T^ftHWIslKCT 2 JfcttiSiVss2a s fl*rii£ftfc» 
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huIE2 M«SBVss2 ;uc#t|&£ft5<7}<*T"& < . PMO 

Sffl^g^^' Y r^^jmHHSSt-^^^^fLSo f5]^(Z. PMOSfflCli/W? 
X^ijPiHlSSlcT 2 $ ft iff Vdd2 tfJRGE^ftfcJ&^-li, flirsa 2 IfcSaSiVdd 2 #±81 
Ijfl^E ^"i— JUiz^t^^tiScD^T-^ < , NMO S ffl«)SI5^W r^flKISPlHjgStc* 

WT, H12 8 (a) <D&te'*4 ?'7>Um®&frb<om.t& 3 Ei'3-—)V'^<D&mm 
4^^M0'Jil^i^T(i. PMO S©Nr>x;i/^ftt^-r5 2 Vdd 2 OfrZB 

^^^IftlalKL V 4 P(- A±?£*u nuiem 2 <D{l^SflEU'^i/£Bl|5]gSL V 4 P 
tmm^ixtz m2 <v 7 rii»lI!n]S&£>3uy:f§ 2 ©A >v 7 Tl^Slsl^S^^ 2 
(Di&fcMBm 4 >'<— *®E§L O G 4 P tz J: D 2 £Mi Vdd 2 co^te**^ >hD 

SS^MIifbf^^— K£|ft^£ft % Iul3^ 7* - -f * — CEttPMOSi 
0^2©{|^tEU^^glls]lf8LV4Pt:A^ti, *a>ifcS*rfg^#* 12© 

^•y ^ ^i^jiisiss ($>si»iiig 2 7 -rmmm^Rum 2 <DmBmmm-( > 

A-^EJB) LOG4PtA*$h4, fit, hiI2LOG4 PtzJ: ^ 
*«®Krt<7)±^^^i-;i/tzffJjs£$ixTl>S PMO S<7)M.y ^7^- Mg-f 

So £<b<3, P^^^cm-fu^^'liai-r S^JE Vpw (m^^EEVdd2 ) li, P^^i 
NMOSffl^il CDfi-JfmEU-Wl^&Hli&L V 4 Ntz£ A±)£;h 

So 

-f&to*>, PMO Sffl<Z>fi<RM-f T7xM|n]gSa)^$:ffli%T PMO 
SON^i^ciiiSftiSVddl (0d;tl;f3V) £ mW.<iL<D 2 Vdd 2 (3 

V) ^Epja^tvattd. NM0SOP-7i;HiNM0S«v-7tit|3ll;l^ 

*«SiVssi {Mtl\± o v) ^gisa^nao 



WO 97/32399 PCT/JP97/00608 

74 

E.&%}hQgtitzm&s mo s h ^ > is* wv-rx i> v > 3)i vtsmt. 132 

(a) , 03 2 (b) (ZTfsgtizytmP 1 SimHSN i r, % z©«!Efti3^ 
*E Vnw (ataBttJE Vdd2 ) 14, N L1\ £^fc&f£^ x a -;Hz At) 

^^stftc, pmo s^wii^w t^swih]s§(z A±/^n-2> 0 

&©Vdd2 (0iJ;Ui5V) #Epfin^ns NM 0 S <D P ^ 3i;i/ttiKfijEfl!) 1 

**»Vssl ( 0 V) #E|Jfli|£n-5o 

E|3jjo£ti&hv PMOSWt7^1/7y3AFMtt, 1213 2 (a) iZ^gtiZ 
t£*iP 2 & L < 14 P 3 ttSL D, ZWVtmifZ&^Xli, NMOS©t7'^b^>3 
)V KitttfcfcSEfcfc&iM^ PMOS h ^ >^**©Hlffi*IE£ttffe*Mg-ej6j <* 

>^X^fiH4fc«c t), j&K^SttafclHiaaBtffttJI*- KB#©it£<4. PMO 
S(D^f£?iSm^^©MO S h v >s;* iifcSo 
X. E3 2 8 (b ) 14. 026 (b) fcHtfctz. r • -i — 7Mm*$C E £: 

• ^^Xlf PD^-b u * ^-LoJJffiS E L 1(ZA*7£*U Z <D-e u * * S 
E L 1 *»6^ffl:ba^#&M«EEU'*;i/&H*Is]ISL V 5-7 RU^y 7 7il 

3 h(C4. ot, **ft:*ttlllK««F«90!)&«|g^ i^i— ;t*16^K^- KSlFft 
#B#^- KC&^qj^ g* S*OT'£>£ 0 LTx 028 (b) I4I2I2 8 (a) 



f 



WO 97/32399 PCT/JP97/00608 

75 

xffl'm\n}3§zmiimL-Ci,^ ; ho P M 0 S C7)/-v y ^ >/_ |» f&ftKVfflffl 

«EVnwl~3, ttEEVpw 1 - 3 *&*CD&ifc^ i> jl-ji,?)^ 3L)Hzm&L. wi 
ftLfc J: oil, SM^ya-^riiCfT^.o &<DT-£>£o 
Ja±^fcJ:-5t:. ^H*£0iJT-te, P MO Sfflg^w T*fg'jasis)S§£&ffl L 

i >t <?4 & mw x ma l t ixt> t> cNMosffls^w?^ $w@s§ * t 

(212 8 (c) (Z^£ft£ J: -5 tJ&So 
(3 2 8 (c) t/n$tL5ftt^^S/jL-;n*jfl[)M0 S h^> v X * «fi£li, NM 
O S <D P <y i ;u P M O S CO N ^ x. )l O) W\ f5 £ ¥ agtt $R« g ©gf& 6 # 

StRSUB 3 7^p-^tg-C^)S*ii%, M'.y^y- hWEtfftJ^SftS^J^MiPM 
0 S#S6££*x£ N"b3i;n S 5 nfrteCDX-. EH 2 8 (c) C^^hS^iftl 
Wit^ox, P-7i;i/PWEL3tN-7x;bNWE L 3 (DffiX £ 

m m m s§ g s © £ m & m. r a # g # ^ < & * « 

a»C, 1H2 8 (c) Jd^*ixS^««:jfc«|Hl»»Kt:*ji\-c, SSSUB3tf 
N"««T-&5«^ii, l «**Vddi srjcvss l l vss l tttis] 

*tt *i U < »4 » S 2 * «« V ss 2 i«m J« * *l * / ^ -f 7 ^ f»J» 13 » * 

?ft*P^PWEL3©*t*5. Lt#?T, 122 8 (c) 

ti P -7XAPWEL 3 N -7x;i,NWE L 3 nmj5**m<*mm®&%iW(Dmsi. 
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tfeK*S©*{&tliflft5PM0 S , NMO Of— h W&WMf^(hmit 

z*> ibfr-jjizmfe-tzz =t mos h^>^^^«iit^ 
& s-e r £ » smw© @sii<t t f^«ws©(s^ n miiit z mmiz n m f s t o -5 & 

X. NMOS ■ PM0S©i»©^-^y-F$$i|»t4*, -^©MOS h 

rn^ii^-r ar^-e&So ttta, pmo s ?>f— k $$j 

tdUm^^^—^CO^.lZ^^Jl'^Mm.i.. NMOS • PMOS<7)i5:S£ tzl±-?5 

1212 9 (a) IzfcJU a5ai^SB9- 1 2H«6fWtc*^-C, v MJ * x*fcl;:iEB£ 
?tit, m l#HiESSt3<t bff>BJc^nfc l^«^IE«SVddl SWssl i:, M 
0>tB 2&JBEJ&I11C J: 0ff*6*£ft* 2 Vdd 2 St/ Vss 2 OtAGtt u 

-S, @2 9 (b) <ztt, 1 m^8£J£8§5Vdd 1 , Vssl l:WLt l^ttfibttiB 
Vddl' , Vssl' , 2^m«id«aVdd2 , Vss 2 £*t IT 2 ^M«jJS«Vdd2 
' , Vss2' A-'K^U-fT^ h^nfc^CO^^^tl-C^^o 

BtilB 1 ^«fl*m^IE«SVddl ' , Vssl' {£. MO S h 7>y^^Of t 

M^ieacaft^tu ®2£JKiei»Jit;:«fc. DM^n5*©t$. 2^*®s«i 

Vdd 2 &7jVss2 tlfWC MOS iS X ^)imffi±?)%m7 ] ) v H 

Zs 2*%«ifl&S«K«Vdd2 ' , Vss2' li. MO S h 7 > iSX *<DJ~^ *;u 
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<m 1 6fU60U£gi 1 7HS£0iJ> 

«50|J0>NMO Sffl**R/W T*fHffll|5l»fcPMO SiiStAW 7**#HWIIIB©iii5 

<t*mmm.i,tz¥mi*.mm[Eim$iWt:te. mos h : ?>isx*o>Bf&fi&&wfe 
izftvzz t&mz t^o 

E130 (a) C^3ftS¥*#*«II]8&Mtt. *«IW©S 1 3^©** 

(mz.&±o. 7v) cTM^n^. 

1 <7)gg{gmflEVthl (0«x.l£±O. 7V) £K>&, ^fT'(|U^2 
<7)BIHSmEEVth2- (fi?4*.l£ ± 0 . 3 V) HT fl»fi£3 ft£o 



4 



78 

£2©HHB*JEVth2 (0>J;ttf±O. 3 V) «t D T?W^fS 3 OHfl[«jE 

vth3 (tf'Jxteim i cDP*afimi±h(si b± o . 7 V) tcts^^nso 

HI 3 0 (b) £jj*£ft*4M£#*ra0ffi2!«fci\ *^0££>f& 1 4 3lSS0'J<7>^a!l 

HMJE**ite**tt.-C*<r*a§ l^BSfi^EEVthl (0J;tl3±O. 7 V) fMlt 

^ti^MOS h7>y7^(Di lOggfgmEEVthl (#Jx.fcf±0. 7V) illelti 

BflffiWEVthl ((Miti+0. 7V) ±>)fcte#{fi-CMfc:#^S§2 0>HfiI«BEV 
th2 (0ij;t«±l. 1 V) tCa9:3££ft£o 

HJiSSlzJ: t)fr]$PT SC fc-C, MOS h7>yX^0^x;Hfli5$i|SIL, tti 

^i-;Ui:LT(iv fcfc^ll SRAM, h71/^f^0f^ y^;H©l« 

ESS igffl -r S - ifi "C £ * o 
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m & <d m. m 



1. Il#i^h7>y^^}:, i2^t5!£Dh7>yZ^h^llLfcM 

commizfemz ntm 2 com i mmmco h > 

(D®ftizm-Di^x*>/*7iy i faffl£ih.z>m i ©m 2 mn.mv> h ^ >isx# t, 
v -xmmfrmmm 3 cDnwiz&uz mmm 1 com 1 its h ^ >i;z* 

cornea ^umum 2 com immmco v^y^x^comw^zm^^x^y/^y 

&mm$ti&m2<Dm2mn.mco h^>^** 
mam i <r>m 1 mmmco h^>isx* tmtzm 1 ©tn 2 ^s<z> h ^ 

^n/r^ 3comi mm.mco h^y^x^t, 

tcDfsizmwizmifcztiTirt&L. v- bnmftmizm 1 ©maiuzjg^ti* t 
tttz. v-xm^i^HtjiBm 1 com 2 h7>^x^c7)h-K >it*itwjg^ 

HutB^2c^m 1 mnmco h^>^x^> tmtim2com2mmmco Y^yvx? 
tcomizm?<uzm$i£ tix ?>7t hm^7yHu!Bm 1 (Dmrnizmzaztiz t 

ttfc. V -^H^iTi IB fjl 2(7)35 1 IIS© h7>y7?OFl/^ >^-H^jg^ 
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intern 4 com i h => > 

wiE^m 2 com i mnmcD b > x * * t busssb 2 ^gi© h ^ 7* 
tcomizm.wizi$®i£ nx kiel. -r- rnfctftib&m 1 ©wtstt^nst 

£ft, h'H 1 >SJ£#llugS&4<7:$g 1 ^m^CO l-7>y^^(DFH >1&&b® 
*S£ftfc*4 ©.SB 2#*S!f0> ^>y^^ ^ ^ 3 Cr^ 1 ©ft ^«JEF. U ^l/glft® 

oUiem l©fit-^«JIU»c;i,ft»|5]K{z*i\T, iwfiO^ 1 ©3! 2 m MM CD h 3 > 
>'X ^60 h'U-f xMsfrofiusESS 3 0>tS 2 #^S<7> h -5 > f^X * <D V — 

Huism 2 com 2 alii© h v >i;x9<D>7— hnmizmmzti. mtzm 2 com 2 

a^m^W h^yvX^CDKU-f >S^^Oit)fB^ 4 COW, 2 a|fS© h "5 > >" X * 

©v-xti^ twie^ icom2m>n.%ico v =? >is*#co?— hmmz&mzti^ 
Witzm i com 2 mn%KD h ^ > ^ x * 1 mmm 2 com 2 mm^ico b ^ > ? x 9 \z 

2 . ^jfclj=i 1 tZ&^T. 

stjfBSfi^w rx»ianip]s§ii. iSuiem 1 , as 2, i3, j&og§4 ©is 1 
cd h ^ > isxwm-mi$com 2 mmmco^ ^;immzBm^ ti. mzm 2 mm 
mco^^jummz&t-f z>^^>vnmt?mmm 2 <ommi> t < izmtzm 2 commx 
k> &mn.HLcom 4 com.mzteffi.2ti, mam 1 , m2, ms, s.-DmAcom2m 
mmco h> isxv&m-ffii&com 1 ^m^co^^^^Mdff^^n. stiiem 1 
mm.mco^^)i -mm # &m 3 commzmffig ntz mim l^i^iii^^f 



3. SSjfcifU 2 lc*^T, 



WO 97/32399 PCT/JP97/00608 

81 

HuIBSffi/W 7**f&J23)le]S&{i, mtZW, 1 fr-^m 2 com 2 agm^co h7>yx^ 

#fH)-co^com i com i ^m^^^feuzffs^tu huieb i com 1 3£S 

§.J^^;b^M(7)' J 7ai;Hii*;^Htj,!Lm 3 commit fu mzm 3 com 2 #fi^ 

co h -7 > >'*##m 2 com i »«s©^i;i/»«tjKB«*n, mtimicom im 

mm<Dt> j.;uM**affsa!g 3 com 2 jg-^^co h 7 >^>-^^cov— 

*u soiem 4 com 2*»«sco h -7>^**#m3com i mnmw^jimwzm 

fifc£*U HUie^ 360^ 1 ^^fiCO^^^^^CO^IC^^^gy^ 4 COm 2 

Sco h 7 > *cov — ;* m*S fw Jg ft £hu IE m l cofl^JE u^^negHalKI 

* w -r a * # <* $g « 0 g§ & b o 

4. IffJfcJl 1 7i?g 3C01nT fttfMCib^T. 
BJlBm 1 CDfg^^fE b^JUgtelslSSfci. iftlfim 3 &LFm 4 com 2 ##SC0 K 3 

>s>**co?*>. < ^^-7?<75^-^^;b^*s N gjse& i &um 2<Dm 2 agn 
Sco h7> y^*©ft*^si d*i< JM£;h,fc&coT-&<5;: ffitzm 3S 

^^4©^ 2^m^C0 b7>^x*C0'>&< fc*»-£(B^**;K6# N uses* 1 
£?7m 2 com 2 #mSco h 7>i?^^(7)5-t*;HSi D&*§ <Mfi!i£titzt><D 
&£VniiiZm 3 %.um 4 com 2 i^mSco h 5 9 Wptt < £ h 

-ftnmm'mmfiK mtzm 1 &?/m 2(Dm2mumv> >^x9cDmmmmji 

ESS 31 go 

sutem i ©ft^AiEE u^;i/siAiiiKt3*5^T. Huism 1 com 2 #asco h -y > 

vx^co K u-f >m@iiBtjiEm3com2agmsco h^>i;z^co.v — xm.&£m 

gem 2 com 2 mn^tcD h ? > 9<wr- t mmtmsmz titzmzm 1 cornet 
*be u^^^tftasscom 1 ©fb^iK^, l < (iijuiem 2 com 2 m-mmo 
i>?,9<DY\s'( >Mmtmam 4 com 2 jgmsco ^ ^>v^^cov— xm^tift 
lem 1 com 2 mmrnco h =? >y7^©^- hmfist^^^nfeBosasg 1 cofi^ 

^BEb-<;i,^^ta]g§com2co£ii77^^{i. rwISm l©««fc«ugeBB30DS«T'2ft 
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7 . o^aRJI 5 iZft^T. 

a) mm t mtn 2 n & ^ mis 0 m 3t w 0 

9 . m&m 5 (C^^T. 
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« i khsj&j* ft tsi i (Dm2mmsi(D h =? >^x* t, 

V— V^&tfmiZ®\Wim^<Dfx.&m^lzJ: K> fflMt! ftT fiwiBm 1 <Z)^ 2 jg^^ 

v —*m.m&wi 4 (Dnmiz&ffi$ mam 2 2 mn$i(D 
fij^^^u-'Buiem 1 <Dm 2 mn%±cD > com ft izm-i^^x 71? 

V — xm^^gtj|B^4 W^Mic^^^n, stflB^ 1 com 2 #ti h 5 

mtzm icD^2#^s<7) h>:>'^ tmmm \(Dm 1 *im^<D h^>^z* 

nmftwiizmi <Dm2>gmm(D v^y^^vco kiw ystmz&WcZtitzmzco 
m 2 mn%L(D v ^ > v * * t N 

iulBm lCD^2agm^CD >isX* tzmtZm l (Dm 1 #11© h7>yX^ 

^ v — **ft**ssi8E$s 1 ©35 1 mm%i(D h7>y7^©Ki/^ > ^t§t~ fg$c£ 

ft. K U-f >m^^Hy|5m 3 c9g§ 2 F7>y'7^©FM> £ig^£ft 

Buiem 2<Z>S2$*£!0>hv> * i: HuiBm 2 (Dm 1 #«M<7> h7>y^ 

t (d m (- t^m^i £ ft t 5>«e l . h *«i a^isss 2 © iz mm.£ nztx 
^^.fe-ftmtzn 2 (Dm 2 mmmco h ^ ^^fk >s^ji^m^ 
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ti it m 4 (Dm 2 >&m.$i<D b -7 > ^ v t . 

tcDmizmmmwiz tixfr&L, ?- b-mmtmum 2(Dnmizmm£ti& 
(z. v — xm&ti>ffi&m 2 <Dm 1 ^mmcD b ^ > & b- \s y-m^iz^^ 
tx. k u -y >n.®ki$mum 4 2 h7>y^^©h-u^ >^-fii:Si^ 

£*l£ff§4<7)ti? 1 its® h ^ >^X* h^^tf^2 c7)ft-^^Eb-;;L,^^[p]gg 

ie^^ — >i*mf$.-f &m 2 m-n.m<D b^> isxw* ^ ? ?— b 
zm 2coiiii@s§ii. zffiztzms.'t'f T^mm^^s^-, 
m2m2<Dm^m±v<^)\,$ii&\n\mz.&\,^x. mum 1 &m 1 mn$KD b * > 

tuiB^2c7>^ i #^co b ^ >is*#(D>f-bnmiztem£ti. mam 2 com 1 
tts© h^> >i?**(D b- is* >m.mtmi'dm4CDm \mn%t(D b^^^^w 
^—^mm^mum 1 (Dm 1 &w.m<D b ^yisxtcD?— MiizM^n, m 
urn 1 <vm 1 ^nmcD b ^ > >y x * tmtzm 2 o>m 1 mnmcD b ? >^x* iz-z 

1 1 . di^UI 1 0 (ziinx. 

§ycD vm-m&(Dm2mmm(D^3L)i$fimzw>tizgti. mum2*§. 

mw(D^^)vmmz&v &^j^)i,nMi?mmm4(Dn.mizmffi;£ti, mum 1 , 
m2, m3, &xum4(Dm2m-^Q(Db^>isx*ftm—ffit&(Dmim'mm<t> 
z-jimmzB&zn. mum 1 ^mmft^^jimmztei+z^^timm-frmum 

1 cDiiM & L < i±mum 1 com}® J: ^Stfiroi 3 <7)m^(::}gi^£ft£iiutBfPl 



1 2 . lifjfcJfi 1 0 £ fcli 1 1 (z^ut. 
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(D^^frmtftn^^frmmftwitzm 4 (Dmmiz&mzti. mzm 3 com 1 

nmcD^^jismmn^ ^^i&m&ffitzm 3 com 1 aitsio h ^ > y-* 
rat^issft, t(jsEm4 com 1 f ^ #ts 3 ©m 2 ^^^co^ni 
K&a&izi&aListi* nuiam 3©m 2 mnm<D^^)\smt$cD^ ^)im&t> i mtzm4 
com lmmmcD h ^ > ^ 9 cd v - ^mmiz^wi^ ntzmam 2 cDm^m^u^ 
* & & m ss * w 1- s * <* jr « © is§ s a o 

13. iSjfcJM 1 0 PjM 1 2 0)hfnfri:t5^T, 

HuISm 2 <7>«^*E b ^;i/'^Jfete)iStix Huid^ 3 arjfg 4 com 1 a?*ga<0 h 7 

>^>-7.^co-5 *>. fi>^ < t tuiam 1 svi 2 com 1 mm 

Mco h ^ > vX^co^-vtou^J; 0*s<eeJc$nfc*)COT-fe^Ci:, B?IBm3S 
Tim4<D& 1 #*3«© 1-7 >>'x ?C0'J>&< fcsb-^O^^^JKSJbs, giJiBm 1 

st>*m2com 1 mmmcD h =7 ^isxtcD^v *)i>mx o <jBj«*nfc*w 
t-$)^ct, *>«fctm§am 3 Rum4CDm 1 agns© h ^ >^x*co'j>& <tt 
-^w^itff^, HuiBm 1 &t>-m 2 com 1 fiasco h 3 > ^-^ *©daffisi£=t 

14. II^RJI 1 0 TbM 1 2 Wt^-m*»{z*5V\Tx 

ffrafim 2 cofl^miE U-<;i/^ffe[n]g§(c^^T, guSBfg 1 com la»*^<7) h 5> > 

x& <d tffitzm 3 com 1 #m^co h7>y^^v-x t ^ 

earn 2 com 1 #m^co h > ? * ©y- h ^ suiBm 2 coft ^ 
^ee b ^^^^lEif&com 1 ©tts^flii^, *i l < <±miiBm 2 com 1 #m^© h 5 > 
¥*9<D k u< >m@tBijiBm 4 ©m 1 h ^ >s;x*<©v— xs&tiiu 

tern 1 ©m 1 agtm^co h 7 >>-**<7>^- bM^fg^tifciuiam 2<o«^ 
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1 5 . m&m 1 4 tz 

1 6 . .IS^JB 1 4 tliJUT. 

1 7 . m&m 1 4 (z*>^t. 

•y 9 y— vnmn. miiim 2 mi&mo) b ^ > ^ w - xm.&tmn.w.T~ $> z 

mtZm 2 ©raKJgj&i* ft S^<*<*IM»iE!8SSSSto 
1 8 . SfacJfi 141:^1^1, 

izx±im¥ttmm.£ti. mm2<Dmmm&(Dx±)ffi?iz&t)3%?t> i mm.£n, 
mzn 4 <Dm.m t mm 2 ottmrz mmmm^m^ti, a^ums* 2 ^fitm® 
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1 9 . tnmn utiii otzm^x. 

2 0. If >JcJi l 75^ l 8 <D\,^?tl■fr^z&\,^X. 
ttSB¥i***«ls]!ggBftsai 2 it^OSI±CM?^ jtulBlf? 1 

mm U^J1^&[h)ES, wfBtSS 1 <Z>g§JI[p]g§ v & L < liaJjfBfg 1 (Dis^mS.\y^)U 

£&njg§, miiB^ i ©iis[Ei?s, huib^ i <Dj*mmm®&&Bi$ l £tizmMxte 
tKibcomtei; 3--)im&mmx$>z>m 1 ^m^c^awi^j^^/^ftjt 
m 2 mrnmo) h ^ <tvn- >f- ^ mmcD^^namm $ n s *mitmm 

2 1. »3lcJI 1 8 0H*-TiT.A»C:fcUT, 

mitm 2 (DmmtBlSg , itufi3^2<2SlE!feJI[elj?§tz J: »k iftSBSIt 2 05fg^« 
ffiU^u^ftHJSS, FfrfB2fl2 0IfcII[I]SS& L <ttHuS2Sg2 0g-^*SU^;He«| 
H&ga^2©8ftaiHlK, SfriBjS2©jRteMlHl»A*^E«$tiS««TttJft< 

22. m&<Dmm**?*-n,*m*T*mn**j*-j],mAm*£* mmm* 
$tomm®t&&mTz>#m<*mm®t6&&tz&\,*x* 
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C§££ £ ti & c i: £ K) . fu IBfcStE^ :/ - ;vJB5fcfI*£lz ^ fit 2 ti tz h ^ > 7; 

23. iS3--)v*m&-r ^mm^^^-^mmmi^t. mt^m^ 

iJllSXai^IelgSB^SS^^flS^ ?>tifc h ^ > * *a>Mtt«E#S& l <Z>BBtt«E 

24. Kl 1 mnm<D F^yX^ ^2#^C7) h 5>^X^t- J: 
S»;£-b;u£JH)SU lE^^M^J; Qpfr'£(Dm.&®&Zmf&TZ>tztt)lz^ h »J 7 

BuIB&3&0*£^;vS¥t::^£n&m^l±. Bf§ 1 ^^IB^^i^St^ 1 £J1 

atflB^ 1 RI5buIB^ 2^m^£> h ^U^fa^&S^nfcfiu 
sBfH l&MB^Jf CT> 13^ 2 <DMW £- * SljlBm 2 (Dn.ffi& *) 4b i&n.tt.<DWi 1 

£D t z m ib^ t e± u % 
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2 5 . gf^Jg 2 4 Cfj'.it, 

2 6. mmm 2 4 ^ti±2 5 iz&^t, 

®^o>miim 4 <D^mco^mi±. \zmi, l < iiiwg2JS^LS7j-?g 1 said;® 
M^ftLxii t>n. m%zm 2 UrmEzt&miz £ zm 2 mnmco h =? > vain 1 

ibis 1 &mm&m z ft lx iTfrti & ¥-mi&mm[£\$&3£w<> 
2 7 . mmn2 4tiii^, 

MiBtg 1 s^^-iam2^m^^ h 7> i> x * vBfcg titz<> x-jvmmiz&mz 
ftzmtmmim. mEm&^^izMLTnmRu&mztitz. m%zm\<Dmm 
^i^tmt^m2(Dm.mm?ii^(Dmiz^m^n^t^iz. mzm 1 Rum^m2 
mmmco h =? >^^^o^ v ^jimisGHzmmztirz&mv*) * k±c mam 
lmmmco *)i,*&£&m&*i<D**m&iAt.mmTz*:#> 

«I, 

2 8. al^ii 2 4 73»M 2 7 tDl%-m*Mzi 3 HNT, 
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m 2 (DmmtK mum i %.umtzm 2mnmcD h ^ > ^x vcd?-* *)i&i5faiz 
i &m%£&mizrm*££ti. fioifrtam 4 ^m^^^^r sm^ie 
^o^^stjic^ i &vir>!&m 2 mn%i<D > i> x <? ^ )imj5 \o\\,z&&$ 

m 2 luiem i TZivmtzm 2mnm.(D v =? > v x * cd?- * * ji^is &iz 

i mm.m(D h * > w^tftztitzm 2mnm<z^^)\s&*m&mm\a\&%km 
-tamest, im&mizx ^ m-^mmm^^mi^-r % v hu^ x^uzis 

;w^7!)iD](ii£ft^ti.t^ i &m%mmizxmi&L. &^mim 2<Dn.mtmn.'£. 
& u < {±buib^ 2<nmm& <o ^Mm.i<L<Dm4nmt, mzm i m^iifBime^ u 

< l±gfj2B^ 1 «3RJ: HfiHi©i3tigi:, SulB^ 1 coMMZMm-f 2>m 1 

Kj^^h. BuiB^2wmiif-^^a{j-r?)^ 2«ffijm^t^, fiiB^ 1 &vmzm2 
mm:mo) h =? yisxzco?-* *)vm?jfaizm.&$ti2> tt &^#jiBm 1 #^sa^ 
e=t <o t, ±m(DWi2£m%mmizTt&fc£ti. ^izmzm 3 vmmzmmT %m 
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3 o . m&m 2 9 iza^x, 
mtzm4(Dnm, mim 3(Dn.m, mum ltiammm, mzm 2 mwimrnM. 

m 2 &m %m m iz x w>m. $ n & m m %m * «t t>-*8 ia> ^ mm. & iz «t t» m sb s * -t » 

3 1 . mmm 2 9 iz&^x, 

ti7iat)iBm 2 ^Jiie^/itzT^^^nsHuia^ 1 ffi&jmm&zfmtzm 2 

S«!7L4 7>LTx ffitZWZ 1 <om.MRU1fiiZ&2(7)nffi&m&£ti&mtd, 
W, 1 ft £i: ft c x b&1BIf§ 1 RumtZm 2 h 7 > >'t; 

^<7>^-v*;i/^^|6jt:aR*nfcatr3Blg 3 &JBffi®St3T&ta£ft-5nug3£3ai 

3 2. ZZ&m 2 9 75^3 1 <D^TtifrlZ#\,^X, 

m 2 (ass**, mmm 1 avairses 2^«sjo> h ^ > yx^cDf-t^^i^iqii: 
m&gtitzm i ^JHE^atct^i&^n. s.oa9gB^4<7)fliag, luia^ 1 m&jm 
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